IRISH SOCIETY FOR IMMUNOLOGY
ANNUAL MEETING 2022

1st & 2nd September 2022
Technology Society and Innovation Building,
Maynooth University, Maynooth, Co Kildare, Ireland.
www.irishimmunology.ie
@Irishimmunology #Irishimmunology2022

Dear Colleagues,
We are delighted to welcome you all to the 2022 Irish Society for Immunology Annual Meeting
here at Maynooth University. Our last annual meeting was held in RCSI back in 2019. No one
could have imagined how our lives would change so dramatically due to the devastating impact
of COVID-19 in these intervening years, and the contribution that we as a community would
make in tackling this virus. Therefore, it is extra special that we can now finally come together
again as a community.
This year’s meeting reflects the strengths across the Irish Immunology community, with a focus
on Barrier Immunity, Host-Pathogen Interactions, Clinical and Translational Immunology and
Immune Signalling. We have invited speakers from Ireland and Europe. We are particularly
honoured that Prof. Clare Lloyd from Imperial College London received the European
Federation of Immunological Societies (EFIS) Immunology Letters Lecture Award to give our
final presentation on Friday.
We were delighted to receive abstract submissions and registrations from Institutes across the
whole of Ireland and abroad, including the United States, France and Australia. We have
selected 10 short talks from many high-quality abstracts. To provide opportunities to early
career researchers, we have selected 10 postgraduate students and 7 postdoctoral fellows to
present in our “Flask Talks” session. We have also provided early career researchers with the
opportunity to act as co-chairs for the sessions. There will be poster sessions during both lunch
breaks and also during the drink’s reception on Thursday evening.
This meeting could not have happened without the immense contribution by Prof. Eoin
McNamee as meeting lead, the local organising committee, the ISI Executive Committee, along
with invaluable financial support from our commercial sponsors and Maynooth University
We look forward to a great meeting and wish you every success in your research endeavours,
Yours sincerely

Annie Curtis (ISI President)
Maynooth University, Ireland.
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WE WOULD LIKE TO ENCOURAGE ALL DELEGATES TO VISIT THE TRADE
EXHIBITION THROUGHOUT THE MEETING.
THE IRISH SOCIETY FOR IMMUNOLOGY WOULD LIKE TO THANK THE
FOLLOWING SPONSORS FOR THEIR GENEROUS SUPPORT IN 2022:

Research Development Office
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ISI MEETING
1 & 2nd September 2022
st

Technology Society and Innovation Building,
Maynooth University, Maynooth, Co Kildare, Ireland.
THURSDAY, 1ST SEPTEMBER 2022
08:00 – 09:05

Conference Registration

09:05 - 09:15

Conference Open/Welcome:
Eóin McNamee, Maynooth University.
Lead, Local Organising Committee - Irish Society for Immunology.

SESSION 1:

IMMUNE SIGNALLING
Chair: Mark Robinson (MU) & ECR Co-Chair Aisling Rehill (RCSI).

09:15 - 09:55

“MAITabolism – what fuels MAIT cell effector responses.”
Andrew Hogan
Maynooth University, Ireland.

09:55 - 10:10

S001: “Trypanosoma brucei-derived ketoacids represent novel
therapies for inflammatory diseases through suppression of
pro-inflammatory responses in primary human immune cells.”
Hannah Fitzgerald
Trinity College Dublin, Ireland.

10:10 - 10:25

S002: “Protection against severe lower respiratory tract infections in
infants by Immune Training: mechanistic studies.”
Niamh Troy
The University of Western, Australia.

10:25 – 11:00

TEA/COFFEE, POSTERS AND TRADE EXHIBITIONS
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11:00 - 11:40

“Understanding immune diversity in health and disease.”
Darragh Duffy
Pasteur Institute, France.

11:40 - 11:55

S003: “AQP3-dependent reactive oxygen species transport regulates
γδ17 T cell metabolism and function.”
Stephen Cunningham
Trinity College Dublin, Ireland.

11:55 - 12:10.

S004: “Reimagine Flow Cytometry.”
Daniel Dancer
Standard BioTools (formally Fluidigm)

12:10 - 13:00

Selected 3 min Flash Presentations Session I – PhD Students
Chair: Colm Collins
University College Dublin, Ireland.

13:00 - 14:00

Lunch, Posters and Trade Exhibition
ISI AGM – Executive Committee & Scientific Advisory Group

SESSION 2:

CLINICAL & TRANSLATIONAL
Chair: Joanne Lysaght (TCD) & ECR Co-Chair Féaron Cassidy (MU).

14:00 - 14:40

“Lymphocyte trafficking to the CNS – does provenance matter.”
Thomas Korn
Technical University of Munich, Germany.

14:40 – 15:20

“The bitter sweet side of stromal cell mediated immune suppression
in colorectal cancer.”
Aideen Ryan
National University of Ireland, Galway, Ireland.

.
15:20 - 15:35

S005: “Targeting immunothrombosis as a novel approach to
anticoagulation.”
Tristram A.J. Ryan
Trinity College Dublin, Ireland.

15:35 - 16:00

TEA/COFFEE, POSTERS AND TRADE EXHIBITIONS

16:00 - 16:15

S006: “Patients with chronic liver disease possess antibodies capable
of inhibiting type 1 IFN signalling, which may underly the increased
risk of severe COVID-19.”
Gordan Greville
Maynooth University, Ireland.
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16:15 - 16:30

S007: “Cytosolic dsRNA improves neonatal innate immune
responses to adjuvants in use in pediatric vaccines.”
Kiva Brennan
Trinity College Dublin, Ireland.

16:30 - 17:10

“Harnessing brain regulatory T cells to prevent
neuroinflammation.”
Adrian Liston
Babraham Institute, Cambridge, UK.

17:10 - 18:45

POSTER SESSION, WINE RECEPTION &
TRADE EXHIBITION - KNOWLEDGE EXCHANGE.

19:00 - 23:00

BANQUET DINNER
GLENROYAL HOTEL, MAYNOOTH,
CO KILDARE, IRELAND.
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FRIDAY, 2ND SEPTEMBER 2022
SESSION 3:

HOST – PATHOGEN INTERACTIONS
Chair: Martina Schroeder (MU) & ECR Co-Chair Aoife Rodgers (MU).

09:00 - 09:40

“Optimisation of a subunit vaccine against the tropical disease,
Melioidosis.”
Siobhan McClean
University College Dublin, Ireland.

09:40 – 09:55

S008: “PYHIN proteins negatively regulate CD8+ T cell responses
to exogenous DNA via modulation of antigen presentation by
dendritic cells.”
Craig McEntee
Trinity College Dublin, Ireland.
.

09:55 - 10:10

S009: “Tools for Immunology Research.”
Elwira Kaminska
STEMCELL Technologies.

10:10 – 10:40

TEA/COFFEE, POSTERS AND TRADE EXHIBITIONS

10:40 – 10:55

S010: “Trained immunity is induced in humans after immunisation
with an adenoviral vector COVID-19 vaccine.”
Dearbhla Murphy
Trinity Translational Medicine Institute, St James’ Hosptial, Ireland.

10:55 - 11:35

“Beta-glucan-training induced metabolic reprogramming promotes
macrophage anti-microbial containment.”
Fred Sheedy
Trinity College Dublin, Ireland.

11:35 - 12:30

Selected 5 min Flash Presentations Session II – Post-Doctoral
Researchers
Chair: Nollaig Burke
Trinity College Dublin, Ireland.

12:30 - 13:30

LUNCH, POSTERS AND TRADE EXHIBITION
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SESSION 4:

BARRIER IMMUNITY
Chair: Joanne Masterson, (MU) & ECR Co-Chair Daniel Johnston (TCD).

13:30 - 14:10

“Mechanisms that underlie the resolution of inflammatory bowel
diseases.”
Eduardo Villablanca
Karolinska Institute, Sweden.

14:10 - 14:25

S011: “Unfolding ER Stress Responses in Eosinophilic
Oesophagitis.”
Sinead Ryan
Maynooth University, Ireland.

14:25 - 14:40

S012: “Staphylococcus aureus induces a trained immune response
in monocytes that confers protection against subsequent gram
negative infection.”
Simon Carlile
Trinity College Dublin, Ireland.

14:40 - 15:20

“Covid vaccine development – lessons learnt.”
Teresa Lambe OBE
University of Oxford, UK.

15:20 - 16:00

TEA/COFFEE, POSTERS AND TRADE EXHIBITIONS

16:00 – 16:40

“How immunity develops in the bladder.”
Molly Ingersoll
Cochin Institute & Pasteur Institute, France.

16:40 - 17:20

EFIS Immunology Letters Lecture Award
“Regulation of Allergic Immunity.”
Clare Lloyd
Imperial College London, UK.

17:20 - 17:45

Award of Presentation Prizes
Annie Curtis – President, Irish Society for Immunology,
Royal College of Surgeons in Ireland, Dublin, Ireland.

17:45

Close of Conference
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GUEST SPEAKERS
Andrew Hogan
Maynooth University, Ireland.
Research Interests: Prof. Andrew Hogan joined Maynooth
University as a Assistant Professor in 2017 and is Principle
Investigator (PI) with the Metabolic Immunology Research Group.
He completed his undergraduate and post-graduate studies in
Maynooth University, before being awarded a Newman
Fellowship in Obesity with Prof Donal O'Shea at University
College Dublin and St Vincent's Hospital. In 2012, he was awarded a Research Fellowship
from the National Children's Research Centre and established the Childhood Obesity
Immunology Group. He has also been a research fellow in the lab of Prof Lydia Lynch in
Harvard Medical School. The Metabolic Immunology Research group focuses on the impact
of Obesity on the immune system and the development of co-morbid diseases such as Type II
Diabetes and Cancer.

Darragh Duffy
Institut Pasteur, Paris, France.
Research Interests: Prof. Darragh Duffy leads the Translational
Immunology lab at the Institut Pasteur, Paris and is co-coordinator
of the LabEx Milieu Interieur project. He holds a BSc in Zoology
from University College Dublin and a PhD in Immunology from
the University of Manchester, UK. He has held research
fellowships at both the University of Manchester and Inserm/
Université Pierre et Marie Curie. At the Institut Pasteur, the overall
goal of his research is to better understand the fundamental mechanisms behind inter-individual
differences in immune responses, and apply these discoveries to relevant clinical questions. To
do this they use cellular mechanistic models, population immunology cohorts, and
experimental clinical studies in infection and autoimmunity. They work closely with clinical
collaborators with the goal that the research findings will help to develop new patient
management strategies. For fundamental questions related to understanding immune variability
they apply systems immunology approaches to diverse phenotypes and integrate with genetic
and environmental factors.
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Thomas Korn
Technical University of Munich, Germany.
Research Interests: Prof. Thomas Korn is interested in the molecular
characterization of fate decisions of T cells in non-lymphoid tissues in
particular in the central nervous system in the context of autoimmunity.
A specific focus of his research is the formation of CD4+ T helper cell
responses. After graduating from Medical School at the JuliusMaximilians University Würzburg and the Royal London School of
Medicine, Professor Korn started a residency program in Neurology
and worked in the Neuroimmunology Research groups of Klaus Toyka,
Würzburg and later with Stefan Jung, Homburg/Saar. He became board
approved Fellow in Neurology in 2005 and then began a postdoctoral training with Vijay
Kuchroo at Harvard Medical School. Back in Germany, Professor Korn became senior
physician at the Department of Neurology of the Technical University of Munich and started
his own research group with a Heisenberg Award from the German Research Council. Since
2013, Professor Korn has held a full professorship for Neuroimmunology and has been deputy
director of the Department of Neurology of the Klinikum rechts der Isar.

Aideen Ryan
National University of Ireland, Galway, Ireland.
Research Interests: Prof. Aideen Ryan is a Galway
University Foundation Senior Research Lecturer in the School
of Medicine, National University of Ireland, Galway and is a
member of the Lambe Institute for Translational Research. Dr
Ryan has a BSc. in Biochemistry and Microbiology from NUI
Galway and a PhD in Medicine from University College Cork.
Dr. Ryan started her post-doctoral career in Prof. Laurence
Egan's lab at NUIG, Following this, Dr. Ryan moved to the
Immunology Group within the Regenerative Medicine Institute (REMEDI). Dr. Ryans current
research interests include understanding mechanisms of immune modulation of mesenchymal
stromal cells, colon tumor cell and stromal cell interactions in the colon cancer
microenvironment, as well as understanding mechanisms of immune evasion in colon cancer.
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Adrian Liston
Babraham Institute, Cambridge, UK.
Research Interests: Prof. Adrian Liston is Senior Group Leader at
the Babraham Institute, Cambridge and Senior Research Fellow
at Churchill College, University of Cambridge. His PhD research
was on T cell tolerance and diabetes with Professor Chris Goodnow
at the Australian National University, followed by post-doctoral
research on regulatory T cell biology with Professor Sasha Rudensky
at the University of Washington. From 2009-2018, Liston ran his
independent laboratory and founded two core facilities, on flow cytometry and CrispR, at the
VIB and the University of Leuven, in Belgium. In 2019, Liston relocated his research team to
the Babraham Institute, in Cambridge, UK. The Liston laboratory works on regulatory T cells.
with a focus on understanding the biology of regulatory T cells within the tissues, how they
migrate there, what controls their numbers and their functions, both immunological and tissue
homeostatic in nature. This work was resulted in fellowship to the Academy of Medical
Sciences, the Francqui Chair, the Eppendorf Prize, a Wellcome Trust Investigator Award and
three ERC grants.

Siobhán McClean
University College Dublin, Ireland.
Research Interests: Prof. Siobhán McClean is an Associate
Professor and Head of Biochemistry at the School of Biomolecular
and Biomedical Science, University College Dublin. Dr. McClean
completed her BSc in Biochemistry in UCD and received her PhD
from Imperial College London. After 2 years as a post-doc in
UCD, she worked at Elan Pharmaceutical Technologies on several
vaccine delivery projects. Prof. McClean started her academic career as a PI and lecturer at
Institute Technology Tallaght, before moving to UCD in 2016. Research interests in the lab
focus on understanding bacteria that cause lung infections in people with cystic fibrosis. Her
interest in lung infections led her to develop a platform technology to identify proteins that
bacteria use to attach to human cells in addition to understanding how bacteria adapt to the
lung environment enabling chronic infections. In addition, Dr. McClean coordinates the EU Marie Skłodowska-Curie actions (MSCA) Innovative Training Network for vaccine
development, BactiVax.
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Fred Sheedy
Trinity College Dublin, Ireland.
Research Interests: Prof. Fred Sheedy is an Associate Professor in
the School of Biochemistry & Immunology at Trinity College, Dublin
(TCD), Ireland. Following graduate studies in innate immunity with
Luke O'Neill at Trinity College Dublin, he obtained a postdoctoral
fellowship from the American Heart Association to study the
molecular mechanisms of inflammation in disease at NYU. The
Sheedy group has pioneered miRNA research in the field of innate immunity with a specific
focus on macrophage biology, immunometabolism and Tuberculosis. Current research is
focused on the emerging area of innate immune training and how this can improve resistance
to infection.

Eduardo Villablanca
Karolinska Institute, Sweden.
Research Interests: Prof. Eduardo Villablanca is currently an
Associate Professor and Group Leader in the Department of Medicine
at the Karolinska Institutet in Stockholm, Sweden. He obtained his
undergraduate and MSc degrees from the University of Chile,
Santiago followed by PhD from the Universita Vita-Salute, Milan.
Interested in Mucosal Immunology and intestinal leukocyte
trafficking, he joined J. Rodrigo Mora’s lab at Massachusetts General
Hospital-Harvard Medical School to perform my postdoctoral
training, joining the faculty at MGH and the Broad institute in 2012. The groups current
research focus is on understanding the genetic, cellular and environmental contribution towards
inflammatory bowel disease (IBD) susceptibility. To achieve this the group has developed a
research program that integrates cellular immunology, bioinformatics and the creation of novel
in vivo models to ultimately interrogate the function of IBD-associated polymorphisms as well
as to study host-microbiota interactions.
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Teresa Lambe OBE
University of Oxford, UK.
Research Interests: Prof. Teresa Lambe is a Professor of
Vaccinology & Immunology and the Calleva Head of Vaccine
Immunology at the University of Oxford. Tess is a graduate of
UCD School of Biomolecular & Biomedical Science, completing
a joint honours BSc degree in Pharmacology and Genetics
followed from the UCD Department of Pharmacology/Conway
Institute. At Oxford, Prof. Lambes team work on emerging and
outbreak pathogens including Ebola and SARS CoV-2. Prof Lambe is one of the Principal
Investigators overseeing the Oxford/AstraZeneca vaccine programme. In January 2020, Prof.
Lambe co-designed the vaccine, led the preclinical studies, and then oversaw the delivery of
the immune results needed to support regulatory approval in late 2020. The Lambe group is
currently developing and testing vaccines against a number of outbreak pathogens including
Crimean-Congo haemorrhagic fever virus, Lassa virus, Nipah virus, Influenza, Ebolavirus and
coronaviruses.

Molly Ingersoll
Cochin Institute & Pasteur Institute, France.
Research Interests: Prof. Molly Ingersoll is the group Leader of
the Mucosal Inflammation and Immunity laboratory at both the
Cochin Institute and the Pasteur Institute in Paris. Following
undergraduate degree from Cornell University and a PhD in
Immunology and Microbiology from NYU, Dr. Ingersoll completed
postdoctoral fellowships at both Washington University (St. Louis)
and the Icahn School of Medicine at Mount Sinai in New York. In
2012 Dr. Ingersoll moved to the Pasteur Institute, gaining tenure in 2016. The Ingersoll group
is interested in how inflammation regulates mucosal immunity to bacterial infection (multidrug
resistant uropathogens) and cancer in the bladder. They examine innate and adaptive immune
responses to UTI and bladder cancer to identify targets for immunomodulation to treat multidrug resistant UTI and to understand the response to immunotherapies for bladder cancer
through fundamental and translational research.
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EFIS Immunology Letters - Lecture Award
Clare Lloyd
Imperial College London, UK.
Research Interests: Prof. Clare Lloyd is currently a Professor of
Medicine and Vice Dean for Institutional Affairs at Imperial College
London. A graduate of Kings College London, Prof. Lloyd performed
post doctoral studies at Harvard University & Boston University Medical
Center before joining Millennium Pharmaceuticals. Prof Lloyd returned
to London as a Group Leader at Imperial College and holds as a Personal Chair in Respiratory
Immunology at Imperial. Amoung her many accolades Prof. Llyod is an elected Fellow of both
the British Academy of Medical Sciences and Royal Society of Biology (FRSB) and her group
has been repeatedly funded by Senior Fellowships from the Wellcome Trust.
Prof. Lloyd has been a leading expert on allergic diseases and for over 20 years, having
pioneered fundamental and translational research into respiratory immunology. Her group has
developed models of chronic allergic inflammation and outlined roles for cells and molecules
involved in the development and regulation of pulmonary inflammation, airway hyperreactivity and airway remodelling. A current focus of Prof. Lloyd’s research programme is to
investigate epithelial-immune interactions underlying development and resolution of allergic
airway inflammation, and the group is now particularly focused on how genetics and the
external environment influence these interactions. A more recent focus of Prof. Lloyd’s
research has been the investigation of the development of allergic immunity in early life of
human by studying children with severe asthma.
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IMMUNE SIGNALLING
S001: “TRYPANOSOMA BRUCEI-DERIVED KETOACIDS REPRESENT NOVEL THERAPIES FOR
INFLAMMATORY DISEASES THROUGH SUPPRESSION OF PRO-INFLAMMATORY
RESPONSES IN PRIMARY HUMAN IMMUNE CELLS.”
Hannah K Fitzgerald, Sinead A O'Rourke, Eva Desmond, Nuno G B Neto, Michael G Monaghan, Miriam
Tosetto, Jayne Doherty, Elizabeth J Ryan, Glen A Doherty, Derek P Nolan, Jean M Fletcher, Aisling Dunne.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin. School
of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin. School of
Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin. Trinity Centre for
Biomedical Engineering, Trinity Biomedical Sciences Institute, Trinity College Dublin. Trinity Centre for
Biomedical Engineering, Trinity Biomedical Sciences Institute, Trinity College Dublin. Centre for Colorectal
Disease, St. Vincent’s University Hospital, School of Medicine, University College Dublin. Centre for
Colorectal Disease, St. Vincent’s University Hospital, School of Medicine, University College Dublin.
Department of Biological Sciences, Health Research Institute, University of Limerick. Centre for Colorectal
Disease, St. Vincent’s University Hospital, School of Medicine, University College Dublin, Ireland.
There is a growing need for novel anti-inflammatory therapies, and in recent years there has been increased interest
in exploiting parasite-derived products for therapeutic benefit. The extracellular parasite and causative agent of
African sleeping sickness Trypanosoma brucei (T. brucei) has evolved numerous strategies to avoid immune
detection in the host. One recently described mechanism involves the conversion of host-derived amino acids to
aromatic ketoacids. These ketoacids have been shown to directly suppress inflammatory responses in murine
immune cells, as well as acting as potent inducers of the antioxidant and anti-inflammatory enzyme heme
oxygenase-1 (HO-1). The aim of this study was to investigate the immunomodulatory properties of the T. bruceiderived ketoacids in primary human immune cells and further examine their potential as a therapy for
inflammatory diseases. We report that T. brucei-derived ketoacids induce HO-1 expression through Nrf2
activation in human dendritic cells (DC). They also limit DC maturation and suppress the production of proinflammatory cytokines, which, in turn, leads to a reduced capacity to differentiate adaptive CD4+ T cells.
Furthermore, the ketoacids are capable of modulating DC cellular metabolism, inhibiting glycolysis and favouring
a switch towards oxidative phosphorylation. Finally, we demonstrate that these ketoacids are capable of inhibiting
proliferation and pro-inflammatory cytokine production in cells isolated from patients with Inflammatory Bowel
Disease. This study therefore not only provides further evidence of the immune-evasion mechanisms employed
by T. brucei, but the ketoacids investigated also represent a novel class of HO-1 inducer with therapeutic potential
for the treatment of inflammatory conditions.

S002: “PROTECTION AGAINST SEVERE LOWER RESPIRATORY TRACT INFECTIONS IN
INFANTS BY IMMUNE TRAINING: MECHANISTIC STUDIES.”
Niamh M Troy 1, Deborah Strickland 1, Michael Serralha 1, Emma de Jong 1, Anya C Jones 1, James Read 1,
Sally Galbraith 2, Zahir Islam 2, Parwinder Kaur 3, Kyle T Mincham 4, Barbara J Holt 1, Peter D Sly PD 2,
Anthony Bosco 5, Patrick G Holt 1.
1. Telethon Kids Institute, The University of Western Australia, Perth, Australia. 2. Child Health Research
Centre, University of Queensland, Brisbane, Australia. 3. School of Agriculture and Environment, The
University of Western Australia, Perth, Australia. 4. National Hearth and Lung Institute, Imperial College
London, United Kingdom. 5. Asthma and Airway Disease Research Centre, University of Arizona, USA.
Recent clinical studies suggest potential efficacy of Immune Training (IT) for protection against severe infant
lower respiratory infections(sLRI), but underlying mechanisms are unclear. Here, we employ systems-level
analyses to elucidate IT mechanisms in infants in a clinical trial setting. Pre/post-treatment PBMC from a placebocontrolled trial in which treatment with IT agent OM85 reduced infant respiratory infection severity, were
stimulated for 24hrs with the viral/bacterial mimics PolyI:C/LPS. Transcriptomic profiling, pathways and
upstream regulator analyses, and systems-level gene coexpression network analyses, were employed sequentially
to elucidate and compare responses in treatment and placebo groups. In contrast to subtle changes in antiviralassociated PolyI:C response profiles, the bacterial LPS-triggered gene coexpression network responses exhibited
OM85 treatment-associated upregulation of interferon signalling. This was accompanied by network rewiring
resulting in increased coordination of TLR4 expression with interferon pathway-associated genes (especially
master regulator IRF7); segregation of TNF and IFNg (which potentially synergise to exaggerate Inflammatory
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sequelae) into separate expression modules; and reduced size/complexity of the main pro-inflammatory module
(containing IL1/IL6/CCL3). Finally, we observed a reduced capacity for LPS-induced inflammatory cytokine
(IL6 and TNF) production in the OM85 group. Conclusion: These changes suggest treatment-induced
enhancement of bacterial pathogen detection/clearance capabilities, concomitant with enhanced capacity to
regulate ensuing inflammatory response intensity. We posit that IT agents exemplified by OM85, protect against
infant sLRIs principally via effects on innate immune responses targeting the bacterial components of the mixed
respiratory viral/bacterial infections which are characteristic of this age group.

S003: “AQP3-DEPENDENT REACTIVE OXYGEN SPECIES TRANSPORT REGULATES ΓΔ17 T
CELL METABOLISM AND FUNCTION.”
Stephen Cunningham1, Lydia Lynch1,2.
1 Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland 2 Brigham and Women’s Hospital,
Harvard Medical School, Boston, USA.
γδ17T cells are a small population of unconventional T cells, which rapidly produce IL-17 in response to cytokine
signals. Our lab has shown that γδ17T cells have high rates of oxidative metabolism, which is required for optimal
IL-17 induction in response to activation. Oxidative metabolism is associated with endogenous reactive oxygen
species (ROS) production, and our lab and others have shown that γδ17T cells are particularly susceptible to ROSinduced dysfunction compared to their IFN-γ-producing counterparts. scRNA-seq data from our lab has identified
the membrane channel aquaporin-3 (AQP3) as being specifically expressed by γδ17T cells across multiple tissues.
AQP3 can facilitate transmembrane transport of uncharged solutes such as water, glycerol and hydrogen peroxide
(H2O2). Here, using CRISPR/Cas9-generated Aqp3-/- mice, we identify the H2O2-transporting capacity of AQP3
as having a role in regulating γδ17T cell function. Supplementation with H2O2 dose-dependently increased
cellular ROS in WT γδ T cells, whilst Aqp3-/- cells were unaffected, suggesting uptake of H2O2 by γδ T cells is
AQP3-dependent. Treatment of cells with increasing concentrations of H2O2 during cytokine activation dosedependently reduced lipid uptake, mTORC1 signalling and IL-17A production in an AQP3-dependent manner.
Furthermore, coculture with neutrophils suppressed IL-17 production and proliferation in WT, but not Aqp3-/-,
γδ17T cells, which could be rescued using the ROS scavenger N-acetyl cysteine. Thus, we identify AQP3 as a
specific regulator of IL-17-producing γδ T cell metabolic and functional responses via uptake of H2O2.

S004: “REIMAGINE FLOW CYTOMETRY.”
Daniel Dancer.
Standard BioTools (formally Fluidigm).
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CLINICAL & TRANSLATIONAL
S005: “TARGETING IMMUNOTHROMBOSIS AS A NOVEL APPROACH TO
ANTICOAGULATION.”
Tristram A.J. Ryan*,1, Alexander Hooftman1, Aisling M. Rehill2, Matt D. Johansen3, Eóin C. O’Brien4,
Juliana E. Toller-Kawahisa1, Mieszko M. Wilk1, Hauke J. Weiss1, Pourya Sarvari5, Emilio G. Vozza4, Fabian
Schramm5, Christian G. Peace1, Alessia Zotta1, Michael Carty1, Gavin McManus1, Kingston H. G. Mills1,
Emma M. Creagh1, James S. O’Donnell2, Padraic G. Fallon1, Philip M. Hansbro3, Rachel M. McLoughlin4,
Małgorzata Wygrecka5, Roger J.S. Preston2, Zbigniew Zasłona1, Luke A.J. O’Neill.
1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin,
Dublin 2, Ireland. 2 Irish Centre for Vascular Biology, School of Pharmacy and Biomolecular Sciences, Royal
College of Surgeons, Dublin 2, Ireland. 3 Centre for Inflammation, Centenary Institute and University of
Technology Sydney, Faculty of Science, Sydney, NSW, Australia. 4 Host Pathogen Interactions Group, School of
Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin 2, Ireland.
5 Center for Infection and Genomics of the Lung, Faculty of Medicine, Justus Liebig University, Giessen,
Germany.
Excessive activation of the coagulation cascade is intrinsically linked to increased activation of innate immune
pathways, leading to thrombosis, a pathological deviation from haemostasis. This interplay between the innate
immune response driving aberrant coagulation is termed immunothrombosis. Immunothrombosis is a feature of
infectious diseases, occurring in life-threatening coagulopathies such as bacterial sepsis and COVID-19. Current
anticoagulants are associated with a bleeding risk for patients. The coagulation cascade is triggered by tissue factor
(TF). Recently, type I interferon and the caspase-11 non-canonical inflammasome has been shown to be required
for macrophage TF release and procoagulant activity. Therefore, TF-mediated immunothrombosis is regulated
via two key signals: pathogen-stimulated NF-κB-mediated TF induction (signal 1) and type I IFN- and caspase11-mediated pyroptosis releasing active TF (signal 2). We have found that dimethyl fumarate (DMF), a derivative
of fumarate used to treat multiple sclerosis and psoriasis, and 4-octyl itaconate (4-OI), a derivative of the
immunomodulatory metabolite itaconate with similar reactivity to fumarate, inhibit immunothrombosis and TFmediated coagulation. DMF and 4-OI inhibit TF induction in addition to TF procoagulant activity, limiting
thrombin generation (signal 1). They also block LPS-induced production of type I interferon and caspase-11mediated pyroptosis, and thus TF release (signal 2). In vivo, DMF and 4-OI protect against TF-mediated
thrombosis, lung damage, and lethality induced by LPS, E. coli, and S. aureus, with 4-OI additionally attenuating
immunothrombosis in a model of SARS-CoV-2 infection. Our results identify the clinically approved DMF and
the pre-clinical tool compound 4-OI as anticoagulants that inhibit immunothrombosis and TF-mediated
coagulopathy.

S006:“PATIENTS WITH CHRONIC LIVER DISEASE POSSESS ANTIBODIES CAPABLE OF
INHIBITING TYPE 1 IFN SIGNALLING, WHICH MAY UNDERLY THE INCREASED RISK OF
SEVERE COVID-19.”
Gordan Greville, Sinead Cremen, Shauna O’Neill, Paul Dowling, Tom Gallagher, Connor GG Bamford, Mark
W Robinson.
1. School of Medicine, University College Dublin, Dublin, Ireland 2. Department of Biology, Kathleen Lonsdale
Institute of Human Health Research, Maynooth University, Maynooth, Ireland 3. Department of Biology,
Kathleen Lonsdale Institute of Human Health Research, Maynooth University, Maynooth, Ireland 4.
Department of Hepatopancreaticobiliary and Transplant Surgery, St Vincent’s University Hospital, Dublin,
Ireland 5. School of Medicine, Dentistry and Biomedical Sciences, Queen's University Belfast, Belfast, Northern
Ireland 6. Department of Biology, Kathleen Lonsdale Institute of Human Health Research, Maynooth
University, Maynooth, Ireland.
Individuals with decompensated liver disease have an elevated risk of death upon severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection, with 30-day mortality rates almost twice that of the general
population. Amongst patients with decompensated liver disease the risk of poor COVID-19 outcomes increases
with the severity of liver disease. The biological basis for poor COVID-19 outcomes in this population is not well
understood. It has previously been reported that neutralising auto-antibodies (auto-Abs) to type I interferons
(IFNs) are responsible for a portion of severe COVID-19 cases. Due to increased immune dysregulation in liver
disease, we hypothesized that severe COVID-19 in these patients may be due, in part, to the presence of IFN auto-
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Abs. Serum samples from patients with decompensated liver disease undergoing assessment for liver transplant
(n=60) were analyzed using viral infectivity assays and immune signalling assays. Serum from these patients did
not enhance viral entry or infectivity in SARS-CoV-2 pseudoparticle assays or live virus infection of lung
epithelial cells. Serum from decompensated liver disease patients with more severe disease significantly inhibited
IFNα signalling. This inhibition was reduced upon depletion of IgG, indicative of neutralizing type I IFN autoantibodies. The inhibition of type I IFN signalling in decompensated liver disease patients, indicates an
autoimmune response to type I IFN may underlie the increased risk of severe COVID-19 in this patient cohort.

S007: “CYTOSOLIC DSRNA IMPROVES NEONATAL INNATE IMMUNE RESPONSES TO
ADJUVANTS IN USE IN PEDIATRIC VACCINES.”
Kiva Brennan, Simon Craven, Maria Cheung, Daniel Kane, Eleanor Noone, Joseph O'Callaghan, Eleanor J
Molloy, Patrick T Walsh, Fionnuala M McAuliffe, Sarah L Doyle.
National Children's Research Centre, Our Lady's Children's Hospital Crumlin, Crumlin, Dublin, Ireland.
Department of Clinical Medicine, School of Medicine, Trinity College Dublin, Dublin, Ireland. UCD Perinatal
Research Centre, Obstetrics & Gynaecology, School of Medicine, University College Dublin, National
Maternity Hospital, Dublin, Ireland. Department of Paediatrics, School of Medicine, Trinity College Dublin,
Dublin, Ireland. Coombe Women and Infants University Hospital, Dublin, Ireland.
Pattern recognition receptors(PRRs) of the innate immune system represent the critical front-line defence against
pathogens. Newer vaccine formulations target these PRR pathways to boost vaccine responses, through activation
of cellular/Th1 immunity. Most paediatric vaccines contain ALUM or MPLA as adjuvants to encourage immune
activation. Unfortunately elements of the innate immune system, currently being targeted for vaccine adjuvanticity
do not fully develop until puberty and it is likely that effective adjuvants for the paediatric population are being
overlooked due to modelling of responses in adult systems. We recently reported that the activity of the cytosolic
nucleic acid (CNA) sensing family of PRRs is strong in cord blood and in young children. This study investigates
CNA sensor function in subsets of neonatal innate immune cells and shows that myeloid cells from cord blood
can be activated to express T cell costimulatory markers, and to produce Th1 promoting cytokines. CD80 and
CD86 were consistently up-regulated in response to cytosolic Poly(I:C) stimulation in all cell types examined and
CNA activation also induced robust Type I IFN and low TNFα in monocytes, MDMs and moDCs. We have
compared CNA activation to adjuvants currently in use (MPLA or ALUM), either alone or in combination and
found that cytosolic Poly(I:C) in combination with MPLA or ALUM can improve expression of activation marker
levels above those observed with either adjuvant alone. This may prove particularly promising in the context of
improving the efficacy of existing ALUM- or MPLA-containing vaccines, through activation of T cell-mediated
immunity.
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HOST-PATHOGEN INTERACTIONS
S008: “PYHIN PROTEINS NEGATIVELY REGULATE CD8+ T CELL RESPONSES TO
EXOGENOUS DNA VIA MODULATION OF ANTIGEN PRESENTATION BY DENDRITIC CELLS.”
Craig P McEntee, Ross W Ward, Ed C Lavelle, Andrew G Bowie.
School of Biochemistry & Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland.
The mouse PYHIN locus encodes 13 genes, at least two of which, absent in melanoma 2 (Aim2) and Ifi204, have
the ability to sense pathogen-derived nucleic acids to drive inflammasome activation and type I interferon
production respectively. Hence, Aim2 and Ifi204 are termed (AIM2)-like receptors (ALRs). In addition to innate
sensing, PYHIN proteins modulate several cellular processes including differentiation, proliferation, apoptosis
and senescence, whilst some also serve as direct viral restriction factors. To date, the majority of work on PYHINs
has focused on monocytes and macrophages, while there has been little investigation of PYHIN function in
dendritic cells (DCs), cells which crucially bridge innate and adaptive immunity by engaging in antigen
presentation to lymphocytes. Therefore, we sought to investigate PYHIN expression patterns and effects of
deletion of the entire PYHIN locus in DCs. Herein, we report the expression of murine PYHINs in primary splenic
and pulmonary DC subsets and identify putative roles for the PYHIN family in both DC maturation and antigen
presentation. In response to transfected DNA, but not RNA or TLR ligands, DCs from mice lacking the PYHIN
locus (termed ALR-/- mice) exhibit heightened pro-inflammatory cytokine and type I IFN responses, increased
expression of maturation markers including MHC and CD86, enhanced antigen processing capacity and an altered
ability to drive CD8+ T cell responsiveness. This work is the first to implicate the PYHIN locus in DNA-induced
CD8+ T cell responses via modulation of DC function, findings which have important implications in the context
of anti-viral and anti-tumour immunity.

S009: “TOOLS FOR IMMUNOLOGY RESEARCH.”
Elwira Kaminska.
STEMCELL Technologies.

S010: “TRAINED IMMUNITY IS INDUCED IN HUMANS AFTER IMMUNISATION WITH AN
ADENOVIRAL VECTOR COVID-19 VACCINE.”
Dearbhla M. Murphy, Dónal J. Cox, Sarah A. Connolly, Eamon Breen, Aenea A. I. Brugman, James J. Phelan,
Joseph Keane, and Sharee A. Basdeo.
School of Medicine, Trinity Translational Medicine Institute, St James’s Hospital, Trinity College Dublin, The
University of Dublin, Dublin 8, Ireland.
Heterologous effects of vaccines are mediated by ‘trained immunity’ whereby myeloid cells are metabolically and
epigenetically reprogrammed resulting in heightened responses to subsequent unrelated insults. Adenovirus
vectors have been reported to induce trained immunity in mice. Therefore, we sought to determine if the
Oxford/AstraZenea COVID-19 (AZ) vaccine, which uses the ChAdOx1 adenoviral vector, could induce trained
immunity in vivo in humans. Ten healthy volunteers donated blood on the day before receiving the AZ vaccine
and on day 14, 56 and 90 post vaccination. Monocyte frequency and count were increased in the peripheral blood
up to 3 months post vaccination in each donor compared with their own pre-vaccine control. Expression of HLADR, CD40, CD80, and CD86 was enhanced on monocytes ex vivo following vaccination, and sustained for up to
3 months. Moreover, monocytes had increased expression of glycolysis-associated enzymes up to 3 months post
vaccination. Upon restimulation in vitro with unrelated antigens, monocytes produced increased IL-1β, IL-6, IL10, CXCL1, and MIP-1α, and decreased TNF, compared to pre-vaccine controls. Together, these data provide
evidence for the induction of trained immunity following a single dose of the AZ vaccine.
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BARRIER IMMUNITY
S011: “UNFOLDING ER STRESS RESPONSES IN EOSINOPHILIC OESOPHAGITIS.”
Sinéad Ryan1, Gary E Markey1, Calies Menard-Katcher2, Eóin N McNamee3, Joanne C Masterson.
1 Allergy, Inflammation and Remodelling Research Group, Kathleen Lonsdale Institute for Human Health
Research, Maynooth University, Ireland 2 Digestive Health Institute, Children's Hospital Colorado,
Gastrointestinal Eosinophilic Diseases Program, Section of Pediatric Gastroenterology, Hepatology, and
Nutrition, University of Colorado School of Medicine, USA 3 Mucosal Immunology Research Group, Kathleen
Lonsdale Institute for Human Health Research, Maynooth University, Ireland.
Eosinophilic oesophagitis (EoE) is a chronic allergic disorder, characterised by eosinophil infiltration and Th2
inflammation. Our previous publications demonstrated that chronic inflammatory hypoxia induced altered HIF1α signalling in EoE, negatively impacting epithelial barrier. We hypothesise that sustained inflammation in EoE
contributes to ER stress and aberrant activation of the unfolded protein response (UPR) may contribute to the
impaired oesophageal barrier. RNA sequencing of oesophageal pinch biopsies from EoE patients (n=11 active)
compared to controls (n=7) revealed alterations in expression of several genes associated with UPR including
EIF2AK2 (0.682-fold), ERN2 (1.8-fold), and HSPA5 (-0.31-fold). ER stress and the UPR were further altered in
fibrostenotic EoE patients (n=9 FS-EoE); including EIF2AK2 (0.815-fold), EIF2AK3 (-0.283-fold), ERN2 (2.39fold), and HSPA5 (-0.289-fold). To mimic EoE, EBV-ED-L2-IL5 (L2-IL5) transgenic mice which overexpress
oesophageal IL5, were exposed to oxazolone (L2-IL5OXA), a Th2 inflammatory irritant. Proteomic investigation
of oesophagi from L2-IL5OXA inflamed mice (n=5) indicated upregulation of the UPR translation initiation factor
EIF2 (0.482-fold) compared to L2-IL5VEH uninflamed controls (n=5). The ER stress sensor PERK was
investigated by immunohistochemistry. Additionally, increased gene expression of ATF4 (1.85-fold) and
GADD34 (3.13-fold) in a model of chronic hypoxia indicates that hypoxia may be vital component of UPR
regulation in oesophageal epithelia. These data confirm the UPR is activated in relevant models of EoE. Our future
work aims to delineate the potential regulation of epithelial barrier formation by the UPR during inflammatory
hypoxia and its potential contribution to EoE pathogenesis.
S012: “STAPHYLOCOCCUS AUREUS INDUCES A TRAINED IMMUNE RESPONSE IN
MONOCYTES THAT CONFERS PROTECTION AGAINST SUBSEQUENT GRAM NEGATIVE
INFECTION.”
Simon Carlile, Rachel McLoughlin.
Trinity College Dublin, Ireland.
Trained immunity involves reprogramming of innate cells, in response to microbial exposure, resulting in
enhanced inflammatory response upon rechallenge. The gram-positive bacterium S.aureus is part of the normal
microbiome, yet we understand little about how commensal exposure to S.aureus imprints upon the
functionality of immune cells such as macrophages. This project aims to explore the capacity of S.aureus to
induce trained immunity in macrophages. Primary human monocytes were exposed to S.aureus and then rested
for 6 days before restimulation with LPS. S.aureus trained macrophages (STM) significantly upregulated IL-10,
TNF, and IL-6, in response to LPS when compared to naive macrophages. STM expressed increased levels of
pS6, mTOR, and greater levels of free NADH, suggesting a more glycolytic phenotype. S.aureus training in the
presence of methyl and acetyltransferases significantly reduced these responses, signifying that induction of
epigenetic changes underpin the STM phenotype. To establish the consequence of S.aureus training, mice were
exposed to S.aureus via intraperitoneal administration over 3-weeks and then allowed to recover for a further 3weeks before rechallenge with E.coli. S.aureus ‘trained’ mice more rapidly cleared E.coli compared to naive
challenged mice and this was associated with an expansion of inflammatory monocytes within the peritoneum
and greater levels of IL-6 and TNF. These data suggest S.aureus imprints a trained immunity phenotype in
macrophages which protects against subsequent E.coli challenge. Thus functional reprogramming of myeloid
cells during S.aureus colonisation may confer a protective advantage for the host against subsequent infection.
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FLASH PRESENTATIONS
PhD Students
FT-PHD1: “BIOLOGICAL IRON AND ITS IMPORTANCE FOR PLASMACYTOID DENDRITIC
CELL EFFECTOR FUNCTION.”
Carrie Corkish, Simon O'Shaughnessy, David Finlay.
Trinity Translational Medicine Institute, Trinity College Dublin, Ireland.
Plasmacytoid dendritic cells (pDC) are a subset of DC which are implicated in antiviral immunity through their
robust production of type 1 interferon and high expression of the endosomal TLRs. However, their metabolism
has been poorly characterised and only studied using pDC differentiated from bone marrow in vitro, which are
not fully representative of pDC in vivo. High resolution proteomic analysis of pDC isolated directly from the
spleen of mice has uncovered new insights into the metabolic configuration adopted by pDC and revealed an iron
signature to these cells. It's well known that biological iron is an important immune mediator in other immune
cells (NK/T-cells) to sustain proliferation and metabolism. We hypothesise that iron may be important for pDC
function. We have shown that pDC express the highest level of CD71 in comparison to all other immune cell
subsets in the spleen. We’ve also shown that pDCs constantly recycle iron-bound transferrin both while resting
but also when activated with the TLR9 viral agonist CpGA. Moreover, we’ve shown that free iron availability is
important for sustaining CpGA induced IFNa production in pDC over the short-term. Finally, we see that pDC
possess an iron storage phenotype, expressing high levels of ferritin, potentially to buffer against conditions of
low serum iron availability, as in certain viral infections (E.G. COVID-19), allowing pDC to continue to secrete
IFNa. This is the first time the importance of iron for pDC interferon responses has been described, highlighting
a new role for biological iron in the immune system.

FT-PHD2: “MICRORNA BASED STRATEGIES TO ALTER MACROPHAGE PHENOTYPE.”
Frances K Nally 1, Chiara De Santi 1, Stephen Fitzsimons 1, Andreas Heise 2, Sally Ann Cryan 1, and Claire E
McCoy 1.
1. School of Pharmacy and Biomolecular Sciences, RCSI University of Medicine and Health Science, Dublin,
Ireland 2. Department of Chemistry, RCSI University of Medicine and Health Science, Dublin, Ireland.
Macrophages are key effector cells with a multifaceted role in the innate immune response, capable of both
potentiating inflammation, an ‘M1’ like response, or suppressing it and promoting tissue repair in an ‘M2’ like
state. Manipulation of this polarisation capacity has the potential to be clinically useful in diseases where
inflammatory macrophages are key drivers of pathogenicity, including but not limited to Sepsis, Multiple
Sclerosis, and Rheumatoid Arthritis. MicroRNAs have become increasingly established as key regulators of
cellular processes, including pathways that drive inflammation. Of particular interest is miR-155, whose
expression is high in the ‘M1’ and suppressed in an IL-10 driven ‘M2’ phenotype. Furthermore, previous work in
the group has identified miR-155 target Arginase-2 (Arg2) as a key effector of IL-10 driven pro-resolution
pathways. Here we investigate the therapeutic potential of direct miR-155 inhibition using an anti-miRNA
oligonucleotide (AMO-155), as well as the impact of disrupting the miR-155-Arg2 axis using a Target Site Blocker
(TSB-Arg2) on limiting the macrophage inflammatory response. We show that administration of AMO-155 and
TSB-Arg2 results in changes to macrophage polarisation status, altering surface markers CD80, CD86 and CD71,
mitochondrial metabolism, and overall inflammatory status in an in vivo model of LPS induced inflammation.
Furthermore, we explore AMO-155 and TSB-Arg2 delivery to macrophages using mannose modified star shaped
polypeptides, which are preferentially taken up by LPS stimulated bone marrow derived macrophages. Overall,
this represents a promising strategy for the use of microRNA based therapeutics and their delivery in the context
of inflammation.
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FT-PHD3: “INFLAMMASOME ACTIVATING NANOPARTICLES PROMOTE PROTECTIVE ANTITUMOUR CD8+ T CELLS.”
Ross Ward, Natalia Muñoz-Wolf, Ed Lavelle.
Adjuvant Research Group, School of Biochemistry and Immunology, Trinity College, Dublin 2, Ireland.
It is estimated that 1 in 2 people will develop cancer in their lifetime, necessitating novel and improved
preventative and therapeutic strategies. In this context, both prophylactic and therapeutic cancer vaccines have
shown significant promise as standalone therapies or in combinatorial approaches with checkpoint therapies.
Cancer vaccines have the potential to induce long-lasting anti-tumour cell-mediated immunity (CMI) through the
cross-priming of cytotoxic T lymphocytes (CTLs) and T helper 1 (Th1) cells. However, the development of such
vaccines has been hindered by a lack of adjuvants that effectively drive CMI, coupled with poorly defined adjuvant
mechanisms of action (MOA) arising from empirical adjuvant discovery instead of rational design. The size of
nanoparticulate adjuvants has emerged as a key parameter of adjuvanticity, and the Lavelle lab has characterised
50nm polymeric nanoparticles (NPs) as promising adjuvants capable of eliciting CMI, but insights into their MOA
and the functionality of induced response remained to be determined. Utilising intramuscular prime-boost
vaccination in mice, we have identified components of the non-canonical inflammasome pathway as essential to
50nm NP adjuvanticity, providing crucial insights into their MOA. Using prophylactic and therapeutic vaccine
tumour challenge models, we have shown that 50nm NPs drive potent and durable anti-tumour responses leading
to protection from tumour establishment and enhanced survival. Furthermore, the vaccine-induced correlates of
protection were identified, predominantly dependent on the induction of antigen-specific CD8+ T cells. In
summary, this project has elucidated critical insights into the MOA governing 50nm NP adjuvanticity and the
potent anti-tumour functionality of these adjuvants.

FT-PHD4: “A TALE OF TWO CYTOKINES; CIRCADIAN AND METABOLIC RESPONSES TO IL1Β VERSUS TNF IN CHONDROCYTES AND RELEVANCE FOR OSTEOARTHRITIS.”
Lauren E. Fagan 1,2,4, Richard G. Carroll 1, Linda V. Sinclair 5, Andrew J.M. Howden 5, Stephen Fitzsimons
6, Cathal J. Kearney 3,4, Doreen A. Cantrell 5, *Oran D. Kennedy 2,4, *Annie M. Curtis 1,4.
1 Curtis Clock Laboratory, School of Pharmacy & Biomolecular Sciences, RCSI, Dublin, Ireland. 2 Kennedy
Biomechanics Laboratory, Tissue Engineering Research Group (TERG), RCSI, Dublin, Ireland. 3 Kearney
Laboratory, Tissue Engineering Research Group (TERG), RCSI, Dublin, Ireland & Biomedical Engineering,
University of Massachusetts Amherst, USA. 4 Tissue Engineering Research Group (TERG), Department of
Anatomy & Regenerative Medicine, RCSI, Dublin, Ireland. 5 Division of Cell Signalling and Immunology,
School of Life Sciences, University of Dundee, Scotland, UK. 6 McCoy Research Group, School of Pharmacy &
Biomolecular Sciences, RCSI, Dublin, Ireland. * Equal contributors.
Osteoarthritis (OA) is a common joint disease characterised by loss of cartilage and chronic low-grade
inflammation within joints. Chondrocytes are the constituent cell type in cartilage, and in healthy tissue produce
crucial proteins for the stability and strength of cartilage extracellular matrix. With inflammatory mediators such
as IL-1β and TNF, chondrocytes switch from anabolic pro-reparative to catabolic, degradative metabolism with
the release of protease enzymes such as MMP13 - ultimately destructing cartilage leading to OA. However, the
metabolic pathways in chondrocytes which are affected by these cytokines are poorly understood. We show that
IL-1β and TNF stimulation of chondrocytes increases glycolytic metabolism, but suppresses oxidative
phosphorylation. Quantitative proteomics showed distinct proteomic and metabolic differences in response to IL1β or TNF including upregulation of the amino acid transporter Slc7a2, which transports arginine, lysine and
ornithine. However, cellular uptake of arginine alone was induced by IL-1β but not TNF. Strikingly, we showed
that IL-1β-induced Mmp13 could be suppressed by preventing arginine uptake through siRNA silencing of Slc7a2
and also inhibition of glycolysis by the glucose analogue 2-D-deoxyglucose (2-DG). Slc7a2 mRNA induction by
IL-1β treatment is unaffected by 2-DG but is dependent on p38 MAPK signalling. Taken together, these results
show for the first time that these critical inflammatory cytokines exert very distinct metabolic signatures in
chondrocytes. In particular, we demonstrate the importance of arginine uptake through Slc7a2 in terms of IL-1βinduced Mmp13 expression, which may provide a new therapeutic target in the treatment of OA.
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FT-PHD5: “MESENCHYMAL STROMAL CELLS IN INFLAMMATORY COLON CANCER SHAPE
THE IMMUNOMODULATORY MICROENVIRONMENT AND CAN ALTER MACROPHAGE
PHAGOCYTIC FUNCTION BY SIGNALLING THROUGH PD-1 AND SIRP-Α.”
Niamh A Leonard 1,2, Eileen Reidy1,2,, Oliver Treacy 1,2, Grace 0’Malley 1,2, Hannah Egan 1,2, Thomas
Ritter 2, Laurence J Egan 1, Daniela Loessner 3,4, Aideen E Ryan 1,2.
1 Discipline of Pharmacology and Therapeutics, College of Medicine, Nursing and Health Sciences, National
University of Ireland Galway, 2 Regenerative Medicine Institute (REMEDI), College of Medicine, Nursing and
Health Sciences, National University of Ireland Galway. 3 Centre for Tumour Microenvironment, Bart’s Cancer
Research Institute, Queen Mary University London 4 Faculties of Engineering and Medicine, Monash
University, Melbourne, Australia.
Colorectal cancer (CRC) is the third leading cause of cancer-related deaths worldwide, despite recent
improvements in treatment options. CRC patients with mesenchymal stromal cell (MSC)-rich tumours have the
lowest survival rates and show high levels of immunosuppression and treatment resistance. The role MSCs play
in tumour promotion, in particular, their interaction with macrophages, the most abundant immune cell in CRC,
is incompletely understood. MSCs conditioned with inflammatory CRC media have increased expression of the
immunomodulatory molecules PD-L1 and CD47 at both the RNA and protein levels. Co-culture data revealed
that conditioned MSCs could reduce MHCII and TNF-α and increase CD206 expression on macrophages, while
also suppressing their phagocytic ability. Blocking SIRP-α and PD-1, the receptors for CD47 and PD-L1 on
macrophages, restored macrophage phagocytosis levels in these cultures. The development of a 3D triple-culture
model of CRC combining CRC cells (HCT116), monocytes (THP1) and primary MSCs enabled further
investigation of MSC effects on the tumour immune microenvironment in a more physiologically relevant model.
MSCs in this culture system increased the secretion of MIF, SerpinE1, IL-8, CXCL12 and CXCL1 while also
increasing cancer cell expression of EGFR, supporting tumour growth and proliferation. In conclusion, tumourassociated MSCs have the ability to alter immune cell function and promote tumour protection. A better
understanding of the complex interplay between MSCs and the innate immune system in CRC will reveal novel
cell surface and secreted immunomodulatory targets for patients with stromal-rich tumours and improve patientstratification for immunotherapy treatment.

FT-PHD6: “IL-17A-PRODUCING γδ T CELLS ARE REGULATED BY PD-1 IN A MODEL OF
CENTRAL NERVOUS SYSTEM AUTOIMMUNITY.”
Charlotte M Leane, Kingston H G Mills.
Immune Regulation Research Group, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland.

Multiple sclerosis (MS) is a chronic demyelinating autoimmune disease of the central nervous system (CNS).
Experimental autoimmune encephalomyelitis (EAE) is the mouse model for MS and is mediated by the proinflammatory cytokine IL-17A. The main sources of IL-17A in EAE are Th17 cells and γδ T cells. Programmed
cell death protein 1 (PD1) is an inhibitory receptor expressed by T cells and engagement of this receptor negatively
regulates T cell function. The impact of PD-1 expression on γδ T cell function has not yet been elucidated. In this
study, we have examined the role of PD-1 in regulating γδ T cell function in the development of EAE disease. We
found that CD27- γδ T cells express the highest levels of PD-1 in the lymph nodes of naïve mice. Addition of
anti-PD-1 to lymph node cells from mice with EAE enhanced IL-17A production by CD27- γδ T cells following
activation with IL-1β and IL-23. This increase in IL-17A was reversed in the same system using lymph node cells
from mice that lack γδ T cells. Treatment with anti-PD-1 throughout the course of EAE significantly increased
the proportion of CD27- γδ T cells in the lymph node and significantly enhanced disease severity. These results
suggest that anti-PD1 enhances proliferation of CD27- γδ T cells, thereby increasing IL-17A levels in vivo which
leads to the exacerbation of EAE. These findings elucidate a novel regulatory mechanism that constrains IL-17Aproducing γδ T cells and modulates the development of autoimmune disease.
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FT-PHD7: “CASPASE-8 BLOCKADE ATTENUATES NSAID INDUCE COLITIS AND CELL DEATH
VIA NLRP3 INFLAMMASOME AND NF-ΚB ACTIVATION.”
Raminder Singh1,2, Valerio Rossini1, Stephen R. Stockdale1, Lorraine A. Draper1, Colin Hill1,4, Ken
Nally1,3, Fergus Shanahan1, Stefan Andersson-Engels5,6, Silvia Melgar1.
1APC Microbiome Ireland, University College Cork, Cork, Ireland 2Department of Medicine, School of
Medicine, University College Cork, Cork, Ireland 3School of Biochemistry and Cell Biology, University College
Cork, Cork, Ireland 4School of Microbiology, University College Cork, Cork, Ireland 5Irish Photonics
Integration Centre, Tyndall National Institute, Cork, Ireland 6Department of Physics, University College Cork,
Cork, Ireland.
Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are believed to exacerbate inflammation in
patients with inflammatory bowel disease (IBD). Recent studies indicate the gut microbiota might play a role in
NSAID-promoted inflammation. However, mechanism(s) underpinning NSAID-induced inflammation are not
fully understood. In this study, using the piroxicam-accelerated model of colitis (PAC), we examined the
mechanism regulating NSAID induce inflammation. Methods: To establish whether microbiota play a role in
PAC, IL-10-/- mice treated with streptomycin for 24hrs followed by feeding 100 ppm piroxicam for 9 days and 5
days of regular chow. In the inhibitor study, mice were injected intra-peritoneally with the caspase-8 inhibitor, ZIETD-FMK, at 10mg/kg every other day. Colon tissue was collected on day 14 for analysis on inflammation and
cell death markers by qRT-PCR, MSD, western blot. Faecal samples were collected at different time-points for
16S rRNA gene sequencing. Results: A significantly higher expression of colonic inflammatory markers and
reduced expression of epithelial barrier proteins were found in piroxicam-mice, which was independent of
microbiota. An activation of NLRP3 inflammasome, Caspase-8, and pro-apoptotic markers (cleaved caspase 3
and PARP) was associated with piroxicam-induced inflammation. Inhibition of caspase-8 ameliorated NSAIDprovoked inflammation and apoptosis by preventing mitochondrial damage, cleaved capsae-3 and PARP and
downregulating NLRP3 activation via inhibiting NF-κB signalling. Conclusions: Our data provide evidence on
how the NSAID can promote intestinal inflammation by activating caspase-8, NLRP3 inflammasome and NF-κB,
resulting in induction of apoptosis. The data suggest that targeting Caspase-8 could be a potential therapeutic
strategy for IBD patients with NSAID-worsened inflammation.

FT-PHD8: “HYPERFERRITINAEMIA IS ASSOCIATED WITH INFLAMMASOME-DRIVEN
INFLAMMATION IN ACUTE RESPIRATORY DISTRESS SYNDROME.”
Thea Mawhinney, Chloe McKee, Wei Wang, Daniel McAuley, Rebecca Coll.
Wellcome-Wolfson Institute for Experimental Medicine Queen’s University Belfast, Wellcome-Wolfson Institute
for Experimental Medicine Queen’s University Belfast, Wellcome-Wolfson Institute for Experimental Medicine
Queen’s University Belfast, Wellcome-Wolfson Institute for Experimental Medicine Queen’s University Belfast
and Regional Intensive Care Unit Royal Victoria Hospital, Wellcome-Wolfson Institute for Experimental
Medicine Queen’s University Belfast, Northern Ireland..
Introduction There is an association between hyperferritinaemia and increased mortality in patients with acute
respiratory distress syndrome (ARDS). Increased levels of inflammatory cytokines in ARDS patients including
interleukin (IL)-1β and IL-18 are related to NLRP3 inflammasome activity. NLRP3 is activated by a priming
signal such as LPS through the NF-κB signaling pathway, and an activation signal which can be triggered by a
range of host-derived molecules such as ATP and pathogen-derived molecules including nigericin. We
hypothesise that in ARDS ferritin is released from macrophages during pyroptosis, which can prime NLRP3 and
lead to an inflammatory positive feedback mechanism. Methods Human monocytes were isolated from buffy coats
and differentiated into macrophages. Macrophages were stimulated with LPS and ferritin before the addition of
nigericin. Immunofluorescence was used to quantify inflammasome-dependent ASC speck formation. Cell free
supernatants were analysed by ELISA for ferritin, IL-18 and IL-1β. Cells were treated with LPS or ferritin at
different points over a 24-hour period and phosphorylated NF-κB p65, p65, NLRP3 and pro-IL-1β expression
were measured by Western blot. Results ASC specks were observed in macrophages primed with ferritin and LPS
and stimulated with nigericin. LPS and nigericin triggered IL-18 secretion and enhanced ferritin secretion. Ferritin
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secretion was reduced in the presence of MCC950. IL-1β and IL-18 secretion were increased when cells were
treated with ferritin and nigericin or ATP. Ferritin-primed macrophages expressed NLRP3 and pro-IL-1β, as well
as activating NF-κB. Conclusions Ferritin primes the NLRP3 inflammasome, potentially via the NF-κB pathway.

FT-PHD9: “GLUCAGON LIKE PEPTIDE-1 ANALOGUE THERAPY RESTORES NATURAL
KILLER CELL METABOLISM AND CYTOKINE PRODUCTION IN PEOPLE WITH OBESITY.”
Conor de Barra, 1 Cliona O’Donnell, 2 Mohammed Khalil, 2 Arimin Mat, 2 Ferrah Shaamile, 2 Kiva Brennan,
3 Dónal O’Shea, 2 Andrew E. Hogan, 1.
1=Maynooth University, Maynooth, Ireland 2=St Vincent's University Hospital, Dublin, Ireland 3=Trinity Inst.
of Neurosciences (TCIN), Dublin, Ireland.
Obesity is associated with significant defects in Natural killer (NK) cells. People with obesity (PWO) have lower
NK cell numbers which are less able to kill target cells and have deceased capacity to produce cytokines. This
attenuated function is driven by a defective cellular metabolism which stunts the NK cell’s ability to function
correctly. GLP-1 is a naturally produced gut hormone involved in glucose homeostasis and satiety. Long acting
analogues of GLP-1 are showing great effectiveness as both anti-diabetic and weight loss agents. In addition to
the classical effects of GLP-1, it has been reported to have direct immunomodulatory activity. In this study we
examined the effect of 6 months GLP-1 analogue therapy on NK cell function and metabolism in a cohort of
PWO. We also investigated if GLP-1 related changes in NK cells were due to weight loss or direct. Like previous
studies we found that PWO have reduced NK cell frequencies, paired with defective cellular metabolism and
cytokine production. After 6 months of GLP-1 therapy we demonstrate improved IFN-g and Granzyme B
production in PWO, which is paired with improved cellular metabolism (elevated CD98 expression, mTOR
activity and HK-II levels). Interestingly, we show that these effects are independent of weight loss, and that GLP1 can directly improve the metabolism and function of NK cells from PWO. In conclusion we demonstrate the
GLP-1 therapy can restore NK cell functional responses in obesity independent of weight loss.

FT-PHD10: “NOVEL TYPE I IFN STRUCTURE IN GREEN SEA TURTLE (CHELONIA MYDAS), A
UNIQUE IFN EXPANSION IN AN AMNIOTE.”
Alana Nash, Virag Sharma, David J. Duffy, Elizabeth J. Ryan.
Biological Sciences, University of Limerick, Chemical Sciences, University of Limerick, The Whitney
Laboratory for Marine Bioscience, University of Florida, Limerick Cancer Research Centre and Biological
Sciences, University of Limerick, Ireland.
The sea turtle is an ancient, jawed amniote that has adapted back to an aquatic habitat. As this species occupies a
unique evolutionary and environmental niche, they provide an opportunity to gain insight into the evolution of
immunity. Our aim is to characterise type I Interferon (IFN) genes in the Green sea turtle (Chelonia mydas). IFN
and IFN-like genes were identified in publicly available genome sequences of C. mydas (GenBank Accession
GCA_015237465.2). Predicted protein sequences were obtained using ScratchProtein predictor. We identified
conserved interferon signal peptides (SignalP), conserved domains (InterProt Scan) and performed multiple
sequence alignments (ClustalOMEGA). RelTime method was used to predict phylogenetic relationship of IFN
genes. C. mydas has 38 type I IFN genes. This includes an IFN-alpha pseudogene with no predicted protein. C.
mydas encodes 3 IFN-tau-like genes, a type of IFN previously reported only in ruminants. We identified 8 IFNbeta-like intronless genes and intriguingly 15 IFN-beta-like genes with a 2 exon, 1 intron structure. Co-existence
of intronless and intron-containing type I IFNs, previously only observed in amphibians, is thought to result from
an independent branching event in the evolution of IFNs. This is the first report of the co-existence of intronless
and intron-containing type I IFN genes in an amniote. Future work will characterize IFN genes in other sea turtle
species, including the oldest surviving sea turtle, the Leatherback (Dermochelys coriacea) to further explore the
evolution of intron-containing IFNs. This work increases our understanding of how type I IFN genes evolve in
the constant host-pathogen arms race.
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FLASH PRESENTATIONS
Post-Doctoral Researchers
FT-PD1: “METFORMIN RESTORES IMMUNE AND METABOLIC DYSREGULATION IN THE
INFLAMMATORY SKIN DISEASE HIDRADENITIS SUPPURATIVA.”
Andreea Petrasca1, Conor Smith1, Aoife O’Rourke1, Roisin Hambly2, Niamh Kearney2, Mohamed Ismaiel3,
Czara Kennedy3, Alex Zaborowski3, Desmond Winter3, Brian Kirby2, Jean M Fletcher.
1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin 2
Department of Dermatology, St Vincent’s University Hospital, Dublin 3 Department of Surgery, St Michael’s
Hospital, Dublin, Ireland.
Hidradenitis suppurativa (HS) is a chronic inflammatory disease affecting ~1% of the population. It is
characterised by painful nodules and lesions in intertriginous areas of skin. The disease is under-recognised and
under-diagnosed, and current treatment options are inadequate. Thus, a better understanding of HS pathogenesis
is needed to identify new therapeutic targets. To date, the role of metabolic pathways in HS has not been
investigated. We therefore analysed the immune and metabolic pathways in skin and blood of HS patients
compared with controls using RT-qPCR, multiplex cytokine assay, flow cytometry and seahorse flux analysis.
Furthermore, we determined the effects of the anti-diabetic drug metformin, which is known to modulate
metabolism, in ex vivo skin explant cultures and in blood from patients treated with the drug. We found that HS
PBMC exhibited increased protein levels of activation markers in several lymphocyte populations. In HS skin,
the same markers were elevated in non-immune cells as well as lymphocytes. Analysis of gene expression showed
an increase in glycolytic enzymes and inflammatory cytokines in both skin and PBMC of HS patients. In the skin
explant culture media, we found increased levels of several inflammatory cytokines, which were decreased
following ex vivo treatment with metformin. Finally, glycolytic markers and cytokines were reduced in the blood
of patients treated with metformin. Our findings demonstrate increased inflammation and metabolic activity in
HS, which can be modulated using metformin, highlighting metabolism as a potential new therapeutic target in
HS.

FT-PD2: “IL-36 CYTOKINES ENHANCE ENDOTHELIAL CELL BARRIER INTEGRITY AND
PREVENT MICROVASCULAR PERMEABILITY.”
Erin Fahey (1,2), Lucia Celkova (1,2), Valentina Frezza (3), Graeme P. Sullivan (3), Yasmina E. Hernandez
Santana (1,4), Conor Delaney (3), Manfred Kopf (5), Patrick T. Walsh (1,4), Seamus J. Martin (3), Matthew
Campbell (3), Sarah L. Doyle (1,2,4).
1. Department of Clinical Medicine, School of Medicine, Trinity College Dublin, Dublin, Ireland 2. Trinity
College Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland 3. Smurfit Institute of Genetics,
Trinity College Dublin, Dublin, Ireland 4. National Children’s Research Centre, Our Lady’s Children’s
Hospital Crumlin, Dublin, Ireland 5. Institute of Molecular Health Sciences, Department of Biology, ETH
Zürich, Zürich, Switzerland.
Pathological increases in vascular permeability lead to oedema and swelling, causing a host of retinal and
neurological disorders. Few barrier-enhancing factors have been discovered to specifically increase barrier
integrity and make vessels resistant to fluid leakage. In this study, we explore the effects of IL-36 on angiogenic
processes and vascular permeability in vivo, and in vitro in primary human microvascular endothelial cells of the
central nervous system. IL-36β enhanced endothelial cell barrier function, reducing vascular permeability. IL-36
cytokines also induced primary endothelial cell proliferation, migration, and tube formation in vitro. Importantly,
we demonstrate that the IL-36 signalling axis has potential to be useful clinically for reducing microvascular
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leakage, as the pro-angiogenic features of IL-36 in vitro are uncoupled from the potent ability of IL-36 to enhance
vascular integrity in adult mice in vivo in an acute setting. Mechanistically IL-36 regulates endothelial cell
tight/adherens junctions, in addition to inducing vessel remodelling and maturation providing a stabilised vascular
network. Network analysis of RNA sequencing data support these functional assays. Our data present IL-36
cytokines as novel promoters of vascular integrity, with barrier enhancing properties that prevent pathological
vascular permeability.

FT-PD3: “PYHIN PROTEIN IFI207 REGULATES RNA POLYMERASE II ACTIVITY AT THE TNF
GENE AND CONTRIBUTES TO THE ESTABLISHMENT OF KLEBSIELLA PNEUMONIAE
INFECTION.”
Marcin Baran, Claudia Feriotti, Aoife McGinley, Zhaozhao Jiang, Ricardo Calderon-Gonzalez, Amy
Dumigan, Caroline E. Sutton, Kingston H.G. Mills, Katherine A. Fitzgerald, Jose A. Bengeochea and
Andrew G Bowie.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin
2, Ireland Wellcome-Wolfson Institute for Experimental Medicine, School of Medicine, Dentistry and Biomedical
Sciences, Queens University Belfast, 97 Lisburn road, Belfast, UK Division of Innate Immunity, University of
Massachusetts Chan Medical School, Worcester, MA, USA.
PYHIN proteins, characterised by an N-terminal Pyrin domain (PYD) and up to two C-terminal HIN200 DNA
binding domains, form a family with 5 members in humans and 13 in mice. PYHINs have been shown to have
critical roles in various aspects of immune responses to pathogens: sensing of pathogen DNA for induction of
IFNs and pro-inflammatory cytokines (IFI16, Ifi204), formation of inflammasomes (AIM2) and acting as
restriction factors for both DNA and RNA viruses. Nuclear PYHINs IFI16, PYHIN1, MNDA and Ifi205 have
been also shown to regulate induction of certain host immune genes, through regulation of transcription. Here we
characterised mouse PYHIN Ifi207, which we found was upregulated in response to pattern recognition receptor
(PRR) stimulation in myeloid cells. Ifi207 was not involved in DNA sensing but rather was required for PRRstimulated Tnf induction. Ifi207 colocalised with active RNA polymerase II (Pol II) in the nucleus and was
required for Pol II transcriptional activity on the Tnf gene. Furthermore, we found that Ifi207 can co-localise and
interact with transcription factor IRF7, and co-operate in driving IRF7-dependent promoter activity. Generation
of Ifi207-/- mice showed no role for Ifi207 in EAE, a mouse model of autoimmunity, but Ifi207 was required for
Klebsiella pneumoniae-stimulated cytokine induction and for the bacteria to establish a lung infection. Thus, we
show for the first time that Ifi207 is a PYHIN directly engaged with the transcriptional machinery, which can
modulate cytokine responses and have a significant impact on the establishment of a pulmonary bacterial infection
in vivo.

FT-PD4: “PROTEIN C PATHWAY SIGNALLING IS DYSREGULATED IN IBD AND REGULATES
COLITOGENIC T CELL ACTIVITY.”
Gemma Leon, Leila Smith, Mark Hughes, Yasmina E. Hernandez-Santana, Seamus Hussey, Patrick T. Walsh,
Roger J.S. Preston
School of Pharmacy and Biomolecular Sciences, Royal College of Surgeons Ireland. National Children's
Research Centre, Crumlin, Dublin. Dept of Clinical Medicine, Trinity Translational Medicine Institute, Trinity
College Dublin.
Pre-clinical studies indicate a key role for the anticoagulant and anti-inflammatory protein C (PC)-pathway in
regulating inflammatory bowel disease (IBD) pathophysiology, but the mechanisms underlying this protective
activity are poorly understood. In this study we demonstrate that PC-pathway signalling plays a prominent role in
the pathogenesis of IBD, directly and indirectly regulating the adaptive immune response. Using metatranscriptomic and gene expression analysis, we determined that 20 genes involved in the regulation of
coagulation, including PC (PROC) and its receptor (EPCR; PROCR), are dysregulated in IBD, and uncover an
environment permissive to, but deficient in, PC-pathway anti-inflammatory activity in the gut of IBD patients.
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Functional studies revealed that activated protein C (APC) potently regulates antigen-presenting cell and EPCRexpressing CD4+ T-helper (Th) cell inflammatory responses, inhibiting colitogenic Th1 and Th17 activity. In
contrast, APC enhances the generation of tolerogenic FOXP3+ regulatory T-cells. To evaluate the role of APCreceptor binding in mediating these activities, we generated novel recombinant engineered APC variants with a
spectrum of EPCR binding affinities and assessed their ability to modulate colitogenic T-cell activity.
Interestingly, APC variants deficient in EPCR binding mediated similar capacity to restrict Th1 and Th17
generation and inflammatory responses as wild-type APC, suggesting EPCR is dispensable for APC antiinflammatory activity in Th1 and Th17 cells; implicating a non-canonical mode of APC localisation to the T-cell
surface. Collectively, these data indicate a novel role for APC in regulating colitogenic T-cell inflammation and
underscore the potential utility of targeting this pathway for future therapeutic interventions in this setting.

FT-PD5: “HUMAN MACROPHAGES REQUIRE GLYCOLYSIS FOR FUNCTIONAL PLASTICITY
BUT WARBURG METABOLISM IS RESTRICTED TO PERIPHERAL AND NOT TISSUE
RESIDENT MACROPHAGES.”
Donal J Cox, Cilian O Maoldomhnaigh, James J Phelan, Karl M Gogan, Sharee A Basdeo1, Joseph Keane.
Trinity College Dublin, Ireland.
Macrophage metabolic phenotypes are diverse; existing along a spectrum from anti- to pro-inflammatory. In
addition, macrophages exhibit a high degree of plasticity and are able to respond differentially to cues in their
microenvironment and to stimulation with infectious agents, which is associated with altered metabolism. We and
others have demonstrated that human monocyte derived macrophage (MDM) metabolism is distinct from that of
mice. A substantial knowledge gap remains in the immunometabolic phenotype and function of distinct human
macrophage subpopulations. Therefore, we studied tissue-resident and blood derived macrophages, in their resting
state and after the addition of IFN-γ or IL-4 to mimic pro- or anti-inflammatory environments, respectively. Cells
were stimulated with Mycobacterium tuberculosis and changes in glycolytic and oxidative metabolism were
monitored. We found that human macrophages, regardless of origin, had a strong induction of glycolysis upon
stimulation, however, only MDM from adults undergo Warburg metabolism whereas AM and neonatal MDM do
not, and was prevented by IL-4 pre-treatment. IFN-γ promoted glycolysis in MDM and significantly enhanced
cellular energetics in AM by upregulating both glycolysis and oxidative phosphorylation. The association of
inflammatory immune function with changes in glycolysis was assessed using the glycolytic inhibitor 2deoxyglucose. IFN-γ promoted cytokine secretion in all human macrophages examined. Antigen processing in
MDM was dependent on glycolysis. IFN-γ enhanced expression of HLA-DR and co-stimulatory molecules, which
was dependent on increased glycolysis. This study indicates that glycolysis underpins human macrophage
function, but important distinctions in oxidative metabolism are present in macrophages from the blood versus
tissues.

FT-PD6: “CHARACTERISATION OF CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL) IMMUNE
PROFILES USING SINGLE CELL MULTI-OMICS.”
Olwyn R. Mahon 1,2,3, Cathal King 2,3 , Éanna Fennell 2,3, Séamus E. Hickey 1,2,3, Patrick A Kiely 1,2,3,
Ruth Clifford 2,4, Kieran McGourty 2,3.
1. School of Medicine, University of Limerick, Ireland 2 Health Research Institute, University of Limerick,
Ireland 3Bernal Institute, University of Limerick, Ireland 4Department of Haematology, University Hospital
Limerick, Limerick
Chronic Lymphocytic Leukaemia (CLL), can be characterised as a B cell malignancy, resulting in infection,
immunosuppression and poor response to some therapeutics in these patients. Given the cellular heterogeneity of
this disease, the full complexity of the immune cell behaviour in CLL has yet to be elucidated. Furthermore, while
detailed studies have been performed on B cells from CLL, there are few studies assessing T cell subset
functionality in CLL. This study aimed to perform in-depth profiling of multiple cell types to characterise the
immune phenotype of CLL using single cell multi-omics by integrating a novel barcoding strategy, Lipid modified
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oligonucelotides (LMOs), to allow for hierarchicheal barcoding for sample multiplexing. Specifically, we aimed
to characterise the immune profile of CLL patients and their capacity to respond to stimulation to determine
whether cellular function, specifically T cell function, regained some functional normality post Ibrutinib
treatment. PBMCs derived bio-banked blood samples from 3 cohorts; 1) Healthy blood donors, 2) CLL patients
3) CLL patients on Ibrutinib were obtained from the Blood Cancer Network Ireland, NUI Galway. Cells were
stimulated with PMA and Ionomycin (5 ng/ml and 50 ng/ml respectively) for 24 hours. Single cells were captured
using BDs Rhapsody capture system before single cell multiomics sequencing was performed to evaluate gene
and protein expression and the immune profiles across these three cohorts. Overall, we believe that these findings
may lead to the classification of, not only the T cells dysfunctional states, but also novel insights into the immune
heterogeneity in CLL patients.

FT-PD7: “SOCIAL NETWORK IN THE GUT: ACYL-HOMOSERINE LACTONES, QUORUM
SENSING MOLECULES, MODULATE INTESTINAL INFLAMMATION.”
Garance Coquant, Doriane Aguanno, Loïc Brot, Christine Belloir, Julie Delugeard, Nathalie Roger, HangPhuong Pham, Loïc Briand, Marielle Moreau, Luisa De Sordi, Véronique Carrière, Jean-Pierre Grill, Sophie
Thenet, Philippe Seksik.
Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université,
INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de
Recherche Saint-Antoine, F-75012 Paris, Centre des Sciences du Goût et de l'Alimentation, UMR 1324 INRAE,
UMR 6265 CNRS, University of Bourgogne Franche-Comté, F-21000 Dijon, France, Sorbonne Université,
INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de
Recherche Saint-Antoine, F-75012 Paris, Parean Biotechnologies, Saint Malo, France, Centre de Recherche
Saint-Antoine, F-75012 Paris, Centre des Sciences du Goût et de l'Alimentation, UMR 1324 INRAE, UMR 6265
CNRS, University of Bourgogne Franche-Comté, F-21000 Dijon, France, LVMH Recherche. Life Science
Department, F-45800 Saint Jean de Braye, France, Sorbonne Université, INSERM, Centre de Recherche SaintAntoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris,
Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, EPHE, PSL University, F75014 Paris, France, Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris,
France.
Acyl-Homoserine Lactones (AHLs) are Quorum Sensing molecules involved in the communication network of
bacteria that also have an impact on the host’s cells. Our group identified one that has never been described in the
gut ecosystem: 3-oxo-C12:2. It was decreased in Inflammatory Bowel Disease (IBD) patients, and its presence
was correlated to normobiosis. We intend to describe 3-oxo-C12:2 effects on gut inflammation and to identify
which signalling pathways are involved. After interferon-γ and lipopolysaccharide exposure, RAW264.7
macrophages were treated with 3-oxo-C12:2 and inflammatory response was monitored by ELISA. A
transcriptome analysis was performed to identify involved inflammatory pathways and then were analyzed by
capillary Western blot. Probenecid, a known allosteric inhibitor for T2R138, was used to study T2R138 role in
AHL signalling. Bitter Taste Receptor (BTR) screening assay was performed to extend the search for 3-oxo-C12:2
receptors. After LPS/IFN-γ activation, TNFα secretion decreased when cells were exposed to 3-oxo-C12:2, in a
dose-dependent manner, reflecting an anti-inflammatory effect. By transcriptomic analysis, we identified the
JAK-STAT pathway as differentially down-regulated, 3-oxo-C12:2 prevented JAK1 and STAT1 protein
phosphorylation. In addition, we identified T2R38 as a receptor for 3-oxo-C12:2-HSL and observed that the
molecule activates also five other BTR (T2R13, T2R8, T2R14, T2R1, T2R10). 3-oxo-C12:2 exerted antiinflammatory effects on immune cells by preventing the activation of the JAK-STAT pathway. Those effects were
partially mediated via the activation of BTR. AHLs are new actors in host-microbiota interactions and their study
is a new lead in the IBD physiopathology.
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IMMUNE SIGNALLING
P001: “CIRCADIAN DISRUPTION IN LUNG FIBROBLASTS ALTERS THE INFLAMMATORY
RESPONSE THROUGH IMMUNE CELL RECRUITMENT.”
Shannon Cox, Richard Carroll, James O'Siorain, Ronan Lordan, Amruta Naik, Soon Yew Tang, Shaon
Sengupta, Garret FitzGerald, Annie Curtis.
Curtis Clock Laboratory, School of Pharmacy and Biomolecular Sciences (PBS), Tissue Engineering Research
Group (TERG), Royal College of Surgeons in Ireland Institute of Translational Medicine and Therapeutics
(ITMAT), University of Pennsylvania Department of Paediatrics, University of Pennsylvania Perelman School
of Medicine, USA.
Fibroblasts are stromal cells abundant throughout tissues, including the lung, and are coordinators of immune cell
recruitment through chemokine secretion. Immune cell recruitment to the lung tissue occurs rhythmically over
24-hours, and these rhythms impact infection and survival. Fibroblasts display robust circadian rhythms, however,
the contribution of the fibroblast molecular clock on immune cell migration and recruitment has yet to be
investigated. Mice intranasally stimulated with lipopolysaccharide (LPS) at dusk show increased expression of
the chemokines Cxcl1, Cxcl5, Ccl2, and Ccl5 in the lung compared to dawn. This is accompanied by increased
recruitment of neutrophils and inflammatory monocytes to the lung. Intranasal LPS induces IL-1β from lung
myeloid cells which activates fibroblasts. Primary lung fibroblasts with knockdown of the core clock gene Bmal1
and immortalised Bmal1-/- fibroblasts display increased chemokine expression under IL-1β stimulation
concurrent with in vivo observations of LPS at dusk. Supernatants obtained from IL-1β stimulated Bmal1-/fibroblasts induces enhanced migration of neutrophils and macrophages/monocytes compared to Bmal1+/+
fibroblasts. Bmal1-/- fibroblasts have increased phosphorylation of p-38 upon IL-1β stimulation, and inhibition
of p38 signalling attenuated chemokine expression. These results demonstrate that Bmal1 negatively regulates
p38 MAPK signalling in lung fibroblasts to control chemokine expression and immune cell recruitment during
inflammation. These results begin to reveal new pathways of which therapeutic targets could be ‘timed’ for
optimal treatment in inflammatory lung conditions. These conditions include asthma, COPD and viral infections,
which all display circadian variation in symptoms and worsen in individuals with circadian misalignment such as
shift-workers.

P002: “ANALYSIS OF TLR2'S EFFECT ON WOUND HEALING IN WET AMD.”
Rachel Dalton, Ema Ozaki, Kiva Brennan, Sarah Doyle.
Trinity College Dublin, Department of Clinical Medicine, Dublin, Ireland, Trinity College Institute of
Neurosciences, Trinity College Dublin, Dublin 2 Trinity College Dublin, Department of Clinical Medicine,
Dublin, Ireland, Trinity College Institute of Neurosciences, Trinity College Dublin, Dublin 2 Trinity College
Dublin, Department of Clinical Medicine, Dublin, Ireland, Trinity College Institute of Neurosciences, Trinity
College Dublin, Dublin 2 Trinity College Dublin, Department of Clinical Medicine, Dublin, Ireland, Trinity
College Institute of Neurosciences, Trinity College Dublin, Dublin 2, Ireland.
TLR2 plays a key role in the innate immune response, however, chronic injury may trigger maladaptive wound
healing and overactivation of the inflammatory response. This response is necessary when there is tissue damage
or foreign pathogens, however chronic sterile inflammation is detrimental to the host. Age-related macular
degeneration (AMD) is the leading cause of central blindness in the world. AMD is classified into two types, dry
and wet AMD. Subretinal fibrosis forms the end stage of wet AMD, which is caused by large amounts of
extracellular matrix (ECM) components in the eye. Under normal circumstances there is a balance between matrix
deposition and matrix degradation, however, in wounds that are particularly severe, excessive ECM can build up.
The aim of this study was to characterize TLR2’s role in wound healing in wet AMD. In vitro, scratch and collagen
contraction assays were performed in Pam3Cysk4 treated mesenchymal stem cells (MSCs.) In vivo, TLR2 -/- and
C57BL/6J mice received three laser burns/eye to induce CNV. Mice were sacrificed two or four weeks after laser
injury. The expression of collagen-1 (COL-1), CD31 and ⍺-smooth muscle actin ⍺SMA was evaluated by
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immunofluorescence. In vitro, wound healing assays showed TLR2 activated cells had an accelerated wound
healing response. In vivo, there was significantly less collagen in CNVs of TLR2 -/- mice. It appears in vitro
activating TLR2 accelerates the wound healing response but in vivo TLR2 activation leads to chronic
inflammation and maladaptive wound healing, resulting in excess deposition of COL-1.

P003: “IL-36 CYTOKINES ENHANCE ENDOTHELIAL CELL BARRIER INTEGRITY AND
PREVENT MICROVASCULAR PERMEABILITY.”
Erin Fahey (1,2), Lucia Celkova (1,2), Valentina Frezza (3), Graeme P. Sullivan (3), Yasmina E. Hernandez
Santana (1,4), Conor Delaney (3), Manfred Kopf (5), Patrick T. Walsh (1,4), Seamus J. Martin (3), Matthew
Campbell (3), Sarah L. Doyle (1,2,4).
1. Department of Clinical Medicine, School of Medicine, Trinity College Dublin, Dublin, Ireland 2. Trinity
College Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland 3. Smurfit Institute of Genetics,
Trinity College Dublin, Dublin, Ireland 4. National Children’s Research Centre, Our Lady’s Children’s
Hospital Crumlin, Dublin, Ireland 5. Institute of Molecular Health Sciences, Department of Biology, ETH
Zürich, Zürich, Switzerland.
Pathological increases in vascular permeability lead to oedema and swelling, causing a host of retinal and
neurological disorders. Few barrier-enhancing factors have been discovered to specifically increase barrier
integrity and make vessels resistant to fluid leakage. In this study, we explore the effects of IL-36 on angiogenic
processes and vascular permeability in vivo, and in vitro in primary human microvascular endothelial cells of the
central nervous system. IL-36β enhanced endothelial cell barrier function, reducing vascular permeability. IL-36
cytokines also induced primary endothelial cell proliferation, migration, and tube formation in vitro. Importantly,
we demonstrate that the IL-36 signalling axis has potential to be useful clinically for reducing microvascular
leakage, as the pro-angiogenic features of IL-36 in vitro are uncoupled from the potent ability of IL-36 to enhance
vascular integrity in adult mice in vivo in an acute setting. Mechanistically IL-36 regulates endothelial cell
tight/adherens junctions, in addition to inducing vessel remodelling and maturation providing a stabilised vascular
network. Network analysis of RNA sequencing data support these functional assays. Our data present IL-36
cytokines as novel promoters of vascular integrity, with barrier enhancing properties that prevent pathological
vascular permeability.

P004: “TUMOR-INFILTRATING NK CELLS HAVE DISTINCT METABOLIC FEATURES ON
DIVERSE TUMOR MODELS.”
Cristhiane F. Aguiar*, Maxim Nosenko*, Yulyia Skabytska, Ciara Byrne, David Finlay.
School of Biochemistry and Immunology, Trinity College Dublin, Ireland.
Natural killer (NK) cells are important components of the innate immune response with major protective functions
during viral infections and tumor development. NK cells have the ability to kill tumor cells through the release of
perforin and granzyme cytolytic granules and the potential to recruit and activate other immune cells within the
tumor microenvironment (TME). However, the TME is a highly heterogenous milieu and can suppress the
function of infiltrating immune cells. Since the metabolic features of immune cells are closely related to their
function, we investigated how different tumors affect NK cell metabolism. In our work, we analyzed several
metabolic-related parameters in NK cells in 4 subcutaneous tumor models. We found that the frequency of NK
cells infiltrating the tumor varies between models, ranging from low (2-5%) to high (10-20%) frequencies in LLC
and B16 tumor models, respectively. Mitochondrial mass and membrane potential are relatively high and stable
in most tumors, except for the LLC, which have the lowest values in both parameters. This result correlates with
NK cells from LLC tumors being the less metabolically active in a puromycin-based protein synthesis analysis.
Those cells also produce less IFN and TNF and express less CD69. An in-depth analysis of immune cells
metabolism in the TME is an important tool in the search to new targets on immunotherapy and our work could
potentially pave the way towards personalized therapies based on tumor metabolic environment.
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P005: “TNF-SIGNALLING REPRESSES LYMPHATIC ENDOTHELIAL LINEAGE COMMITMENT
BY TARGETING PROSPERO HOMEOBOX PROTEIN 1 (PROX1) MRNA.”
Lauren M. Flynn & Eóin N. McNamee.
Kathleen Lonsdale Institute for Human Health Research, Maynooth University, Ireland.
The intestinal lymphatic system serves two vital processes to maintain physiologic equilibrium, namely shaping
immune tolerance and absorption of dietary lipids. Pathologic defects in intestinal lymphatic vessels can lead to
edema, immune dysregulation, and corresponding breakdown of organ physiology. This is best exemplified in the
inflammatory bowel disease (IBD), Crohn’s disease (CD), where lymphatic associated pathologies have been
implicated in disease aetiology for almost a century. Yet, we currently understand staggeringly little about how
lymphatic defects contributes to the natural history of CD. To begin to address this, we measured lymphatic vessel
coverage and phenotype along the continuum of disease in a chronic model of T cell-driven enterocolitis
(CD45Rbhigh T-cells adoptively transferred into lymphogenic RAG1-/- hosts). While early tissue pathology
associated with an increase in markers of lymphatic remodeling, chronic disease presented with a reduction in
LEC-associated markers and a predominant type 1 immune profile. Using primary hdLEC in vitro cultures, we
assessed the impact of IBD-associated cytokines on the viability, function and lineage phenotype of LEC. Of note,
TNF consistently repressed Prox1 mRNA in a time and dose-dependent manner. Pharmacologic inhibition studies
and siRNA-targeted gene knock-down were utilized to identify TNF-responsive signaling pathways responsible
for Prox1-repression. Collectively, this data demonstrates that TNF signaling can selectively regulate LEC lineage
commitment and function. Collectively our data indicates a TNF-driven signaling loop that may differentiate
inflammatory lymphangiogenesis from functional lymphangiogenesis in the context of intestinal disease.

P006: “SARM1 IS PRO-DEGENERATIVE IN AN OXIDATIVE STRESS INDUCED MODEL OF
RETINAL DEGENERATION.”
Luke Gibbons 1,2, Ema Ozaki 1,2, Chris Greene 3, Michael Carty 4,5, Andrew Bowie 4,5, Matthew Campbell
3, Sarah Doyle 1,2.
1Trinity College Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland 2Department of Clinical
Medicine, School of Medicine, Trinity College Dublin, Dublin, Ireland 3Smurfit Institute of Genetics, Trinity
College Dublin, Dublin, Ireland 4School of Biochemistry and Immunology, Trinity College Dublin, Dublin,
Ireland 5Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin, Ireland.
The retina is the light sensitive neural tissue of the eye which is responsible for our vision. Photoreceptors are the
most abundant cell type in the retina and are responsible for sensing light and initiating visual signalling.
Photoreceptor cell death is a common endpoint for numerous retinal degenerative diseases, leading to incurable
vision loss. SARM1 is a TIR domain containing protein, with a canonical role as a TLR adaptor. However,
SARM1 has been found to induce the degeneration of injured neurons, via a novel NAD+ cleaving enzyme site
in its TIR domain. Our lab has previously described a role for SARM1 in promoting photoreceptor cell death in
an inherited model of retinal degeneration. We aimed to characterise the effect of SARM1 deletion in a model of
retinal degeneration in which the retinal pigment epithelium (RPE) fragments, leading to subsequent
photoreceptor cell death, following administration of the oxidising agent sodium iodate (NaIO3). There was no
observable difference in RPE loss between wild type (WT) and Sarm1-/- mice. However, photoreceptor cell
number and retinal thickness were retained in Sarm1-/- mice compared to WT counterparts. This protection is
supported by an observable decrease in pro-apoptotic cleaved caspase-3 in the photoreceptor layer of Sarm1-/mice compared to WT. Retinal imaging also pointed towards a potential decrease in the infiltration of immune
cells into the retina of Sarm1-/- mice. These data indicate a pro-degenerative role for SARM1 in the photoreceptors
in an oxidative stress induced model of retinal degeneration.
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P007: “ROLES OF SHP1 AND SHP2 IN INNATE IMMUNE SIGNALLING.”
Sarah Harkin, Adam Dignam, Mario Rodriguez Pena, Marion Butler.
Maynooth University, Maynooth University, Maynooth University, Maynooth University, Ireland.
SHP1 and SHP2 are protein tyrosine phosphatases that are well known for their distinct roles in regulating growth
factor receptor, toll-like receptor (TLR), T and B cell signalling pathways in innate and adaptive immune cells.
SHP1 and SHP2 are highly expressed in myeloid cells and have key roles in regulating type 1 interferon expression
in toll-like receptor (TLR) 3/4 and RIG-I signalling pathways. Due to their wide variety of roles in signal
transduction, both SHP1 and SHP2 have been of particular interest in the context of autoimmune diseases. SHP1
is reduced in immune cells from patients with Multiple Sclerosis, and in the case of psoriasis, SHP2 levels are
found increased in immune cells. We are working to explore the regulation of additional TLR signalling pathways
by SHP1 and SHP2 and examine the role of their phosphatase function in these signalling pathways.

P008: “INVESTIGATION OF THE MOLLUSCUM CONTAGIOSUM VIRUS PROTEIN MC009 AS A
NOVEL INHIBITOR OF INNATE SIGNALLING.”
Aleksandra Kusiak Dr Gareth Brady.
1 Trinity Translational Medicine Institute, Trinity College Dublin, Ireland.
Molluscum contagiosum (MC) is a skin infection caused by Molluscum contagiosum virus (MCV). MCV appears
to be incredibly adept at evading the human immune system. It is capable of infecting both children and adults,
causing particularly invasive infections in immunocompromised individuals. The disease is characterised by
raised dome-like lesions found on the skin. MC is contagious and can spread through physical contact with an
infected person or through the use of an object with viral particles. An untreated infection can last for up to four
years. MCV, like many other pathogens, uses specialised proteins to allow its persistence in the skin. This project
focuses on one such protein, MC009. We identified MC009 as an MCV-specific inhibitor with no known
homologues in other poxviruses. Unlike most other poxviral inhibitors of innate immune signalling, MC009
inhibits two major innate signalling pathways. The inhibitor appears to inhibit the NF-kB and IRF family pathways
at the transcription factor level. MC009 may offer novel insights into how NF- B and IRF signalling are regulated
and how to target them therapeutically.

P009: “PROTEIN C PATHWAY SIGNALLING IS DYSREGULATED IN IBD AND REGULATES
COLITOGENIC T CELL ACTIVITY.”
Gemma Leon, Leila Smith, Mark Hughes, Yasmina E. Hernandez-Santana, Seamus Hussey, Patrick T. Walsh,
Roger J.S. Preston.
School of Pharmacy and Biomolecular Sciences, Royal College of Surgeons Ireland. National Children's
Research Centre, Crumlin, Dublin. Dept of Clinical Medicine, Trinity Translational Medicine Institute, Trinity
College Dublin.
Pre-clinical studies indicate a key role for the anticoagulant and anti-inflammatory protein C (PC)-pathway in
regulating inflammatory bowel disease (IBD) pathophysiology, but the mechanisms underlying this protective
activity are poorly understood. In this study we demonstrate that PC-pathway signalling plays a prominent role in
the pathogenesis of IBD, directly and indirectly regulating the adaptive immune response. Using metatranscriptomic and gene expression analysis, we determined that 20 genes involved in the regulation of
coagulation, including PC (PROC) and its receptor (EPCR; PROCR), are dysregulated in IBD, and uncover an
environment permissive to, but deficient in, PC-pathway anti-inflammatory activity in the gut of IBD patients.
Functional studies revealed that activated protein C (APC) potently regulates antigen-presenting cell and EPCRexpressing CD4+ T-helper (Th) cell inflammatory responses, inhibiting colitogenic Th1 and Th17 activity. In
contrast, APC enhances the generation of tolerogenic FOXP3+ regulatory T-cells. To evaluate the role of APCreceptor binding in mediating these activities, we generated novel recombinant engineered APC variants with a
spectrum of EPCR binding affinities and assessed their ability to modulate colitogenic T-cell activity.
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Interestingly, APC variants deficient in EPCR binding mediated similar capacity to restrict Th1 and Th17
generation and inflammatory responses as wild-type APC, suggesting EPCR is dispensable for APC antiinflammatory activity in Th1 and Th17 cells; implicating a non-canonical mode of APC localisation to the T-cell
surface. Collectively, these data indicate a novel role for APC in regulating colitogenic T-cell inflammation and
underscore the potential utility of targeting this pathway for future therapeutic interventions in this setting.

P010: “MTOR MEDIATES MACROPHAGE ANTI-INFLAMMATORY INNATE IMMUNE
TRAINING BY BIODEGRADABLE MICROPARTICLES.”
Roisin Lynch1, Aoife Louise Gorman1, Sean McCluskey1, Ed Lavelle1.
1School of Biochemistry and Immunology, Trinity Biomedical Science Institute, Trinity College Dublin- Ireland.
The paradigm that like cells of the adaptive immune system, innate immune cells are able to retain long term
memory to certain stimuli has become well established. Innate immune training was first observed as enhanced
non-specific protective immunity against other infections following vaccination with the Mycobacterium
tuberculosis vaccine, BCG. It is now known that certain vaccines and microbial factors such as β-glucan, BCG
and adenoviruses can metabolically and epigenetically re-wire innate immune cells to potentiate enhanced
inflammatory responses upon encounter with a second non-related stimulus. More recently it has emerged that
other stimuli, unrelated to pathogens can also induce innate training. The Lavelle lab has shown that biomaterials
such as pristine graphene and the vaccine adjuvant, alum promote innate immune memory facilitating both proand anti-inflammatory responses. Here we show that biodegradable poly (lactide-co-glycolide( (PLGA)
microparticles in the size range of 1-2 µm, re-program cells to maintain sustained long-term secretion of IL-1Ra,
a potent antagonist of IL-1 signalling. The ability of PLGA particles in this specific size range to establish innate
training was found to be dependent on mTOR activation. Furthermore particles were able to bring about metabolic
reprograming towards an M2-typical metabolism. These findings show how size can dictate the ability of a
biomaterials to promote innate immune training, supporting the application of 1-2 µm PLGA particles for
regenerative medicine and tissue engineering.

P011: “HYPERFERRITINAEMIA IS ASSOCIATED WITH INFLAMMASOME-DRIVEN
INFLAMMATION IN ACUTE RESPIRATORY DISTRESS SYNDROME.”
Thea Mawhinney, Chloe McKee, Wei Wang, Daniel McAuley, Rebecca Coll.
Wellcome-Wolfson Institute for Experimental Medicine Queen’s University Belfast, Wellcome-Wolfson Institute
for Experimental Medicine Queen’s University Belfast, Wellcome-Wolfson Institute for Experimental Medicine
Queen’s University Belfast, Wellcome-Wolfson Institute for Experimental Medicine Queen’s University Belfast
and Regional Intensive Care Unit Royal Victoria Hospital, Wellcome-Wolfson Institute for Experimental
Medicine Queen’s University Belfast, Northern Ireland.
Introduction There is an association between hyperferritinaemia and increased mortality in patients with acute
respiratory distress syndrome (ARDS). Increased levels of inflammatory cytokines in ARDS patients including
interleukin (IL)-1β and IL-18 are related to NLRP3 inflammasome activity. NLRP3 is activated by a priming
signal such as LPS through the NF-κB signaling pathway, and an activation signal which can be triggered by a
range of host-derived molecules such as ATP and pathogen-derived molecules including nigericin. We
hypothesise that in ARDS ferritin is released from macrophages during pyroptosis, which can prime NLRP3 and
lead to an inflammatory positive feedback mechanism. Methods Human monocytes were isolated from buffy coats
and differentiated into macrophages. Macrophages were stimulated with LPS and ferritin before the addition of
nigericin. Immunofluorescence was used to quantify inflammasome-dependent ASC speck formation. Cell free
supernatants were analysed by ELISA for ferritin, IL-18 and IL-1β. Cells were treated with LPS or ferritin at
different points over a 24-hour period and phosphorylated NF-κB p65, p65, NLRP3 and pro-IL-1β expression
were measured by Western blot. Results ASC specks were observed in macrophages primed with ferritin and LPS
and stimulated with nigericin. LPS and nigericin triggered IL-18 secretion and enhanced ferritin secretion. Ferritin
secretion was reduced in the presence of MCC950. IL-1β and IL-18 secretion were increased when cells were

36

treated with ferritin and nigericin or ATP. Ferritin-primed macrophages expressed NLRP3 and pro-IL-1β, as well
as activating NF-κB. Conclusions Ferritin primes the NLRP3 inflammasome, potentially via the NF-κB pathway.

P012: “DYNAMIC INTERPLAY OF PROTEIN INTERACTIONS AND MODIFICATIONS –
DISSECTION OF THE NLRP3 INFLAMMASOME SYSTEM.”
Emma McKay, Rebecca Coll, Ben Collins.
School of Biological Sciences, Queen's University Belfast The Wellcome Wolfson Institute for Experimental
Medicine, Queen's University Belfast School of Biological Sciences, Queen's University Belfast, Northern
Ireland.
The NLRP3 inflammasome is a central signalling hub of the innate immune system which mediates inflammation
through pro-inflammatory cell death (pyroptosis) and cytokine release. Dysregulated and over-active NLRP3
inflammasome signalling is implicated in numerous infectious and sterile inflammatory diseases. Priming and
activation of the NLRP3 inflammasome is conducted through post-translational modifications (PTMs) and
protein-protein interaction (PPI) networks. Understanding the regulatory mechanisms behind NLRP3 priming and
activation is crucial to identifying therapeutic targets to modulate inflammasome activity. However, the
spatiotemporal dynamics of these mechanisms are not yet completely understood. Previous studies have shown
that temporal dynamics of PPI networks and PTMs can be assessed through quantitative mass spectrometry. This
project will apply these methods to build a comprehensive chronological map of PTM/PPI dynamics in NLRP3
inflammasome priming and activation. The recently developed diaPASEF mass spectrometry method combines
parallel accumulation–serial fragmentation (PASEF) with a data independent acquisition strategy to enhance
sensitivity, acquisition efficiency and sequencing depth with relatively small amounts of sample, enabling
proteomic analysis over multiple conditions and time-points. We have established protocols for in vitro stimulation
of THP-1 cells with a panel of NLRP3 inflammasome relevant stimuli. THP-1 cells will be primed and activated
and resulting NLRP3-associated complexes obtained by affinity purification over multiple time-points to establish
a temporal profile of NLRP3 interacting proteins and PTMs. Potential regulatory factors will be characterised
through functional assays, using CRISPR-Cas9 knockout or point mutation of target proteins and subsequent
assessment of inflammasome activity through cytokine release, cell death and ASC speck formation.

P013: “CARD16-MEDIATED INFLAMMASOME REGULATION IN HUMAN INDUCED
PLURIPOTENT STEM CELL-DERIVED MACROPHAGES.”
Chloe McKee, Wei Wang, Paul Moynagh, Rebecca Coll.
Wellcome-Wolfson Institute For Experimental Medicine, Queen’s University Belfast (QUB), UK WellcomeWolfson Institute For Experimental Medicine, Queen’s University Belfast (QUB), UK The Kathleen Lonsdale
Institute for Human Health Research, Department of Biology, National University of Ireland Maynooth, Ireland
Wellcome-Wolfson Institute For Experimental Medicine, Queen’s University Belfast (QUB), UK.
Inflammasomes are immunological sensors that detect microbial- and host-derived signals and cause
inflammation. Inflammasome activation must be tightly controlled and dysregulation contributes to many
inflammatory diseases. Inflammasomes are regulated by cytoplasmic decoy proteins known as caspaserecruitment domain (CARD)-only proteins (COPs). These proteins are thought to inhibit inflammasome activation
through disruption of CARD-CARD interactions that prevent formation of the inflammasome complex. However,
conflicting studies have suggested that COPs such as CARD16 can promote inflammasome activation so our
understanding of the precise roles of these proteins remains incomplete. In addition, COPs are not expressed in
rodents, highlighting the need for a new human model to study these regulatory proteins. This study establishes
human induced pluripotent stem cell-derived macrophages (iMacs) as a model of human inflammasome signalling
and uses human monocyte-derived macrophages (HMDMs) to investigate the role of CARD16 in regulating
inflammasome activation. iMacs were shown to express various macrophage specific markers, including CD14
and CD44, and were responsive to multiple inflammasome stimuli. Knockout of CARD16 with CRISPR/Cas9 in
iMacs disrupted regulation of both the NLRP3 and NLRP1 inflammasomes in a time-dependent manner. TLR4,
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TLR1/2 and TLR7 stimulation and treatment with IFN-β and IFN-γ induced significant upregulation of CARD16
expression in HMDMs, both at 4 and 24 h, while IL-10 and IL-4 had no effect. These results suggest microbial
stimuli and IFN signalling can regulate CARD16 expression, subsequently regulating the inflammasome
response. These findings establish iMacs as a novel model of human inflammasome signalling and highlight the
importance of CARD16 in inflammasome regulation.

P014: “THE EFFECTS OF WEIGHT LOSS ON IMMUNOMETABOLISM.”
Katie O’Brien 1, Hannah Prendeville 1, John Scanlon1, Lydia Lynch1,2.
1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin,
Dublin, Ireland. 2 Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA.
Obesity poses several health problems, including increased susceptibility to infection and increased risk of cancer.
Immune function is known to be impaired in obesity, and dysregulated cellular metabolism is one of the key
factors underlying this. Natural Killer (NK) cells are an important cell type that bridge innate and adaptive
immunity and are known to have dysfunctional metabolism and function in obesity. Weight loss can improve
metabolic health of individuals with obesity. A key question remaining is whether weight loss can also restore or
improve immune cell metabolism and effector function. To address this, we used flow cytometry to analyse
whether any aspects of NK cell function could be restored with weight loss. As there is a direct link between NK
cell metabolism and function, we also assessed whether any defects in the metabolism of circulating NK cells,
could be restored with weight loss. Furthermore, as the metabolism of immune cells is directly influenced by their
surrounding environment and nutrient accessibility, we carried out serum metabolomics to identify whether any
metabolites that are altered in obesity can be restored with weight loss. Preliminary analysis has identified a
number of metabolites whose levels can be recovered after weight loss and future studies will assess whether any
of these metabolites are important for NK function. This work has important implications for identifying future
ways to improve immune health of individuals with obesity.

P015: “INVESTIGATING METABOLIC REPROGRAMMING OF MACROPHAGES AS A NOVEL
THERAPEUTIC STRATEGY FOR ATHEROSCLEROSIS.”
Sinead A. O'Rourke, Nuno G.B. Neto, Eimear Devilly, Lianne C Shanley, Hannah K Fitzgerald, Michael G
Monagahn, Aisling Dunne.
Trinity Centre for Biomedical Engineering. School of Mechanical, Manufacturing and Biomedical Engineering,
Trinity College Dublin. Molecular Immunology Group, Trinity Biomedical Science Institute. School of
Biochemistry and Immunology, Trinity College Dublin, Ireland.
Introduction: Metabolic reprogramming of innate immune cells is emerging as a key player in the progression of
a number of chronic diseases, including atherosclerosis, where high rates of glycolysis correlate with plaque
instability. This study aimed to investigate if cholesterol crystals, which are key atherosclerosis-associated
DAMPs (damage/danger-associated molecular patterns), alter immune cell metabolism and whether this, in turn,
impacts on macrophage phenotype and function. Methods and Results: Primary human macrophages were treated
with cholesterol crystals and expression of M1 (CXCL9, CXCL10) and M2-associated (MRC1, CCL13)
macrophage markers, alarmins, and inflammatory cytokines were assessed either by real-time PCR or ELISA.
Cholesterol crystal-induced changes in glycolytic markers were determined using real-time PCR and western
blotting, while changes in cellular respiration and mitochondrial dynamics were examined via Seahorse analysis,
Fluorescence Lifetime Imaging Microscopy (FLIM) and confocal microscopy. Treatment of macrophages with
cholesterol crystals upregulated mRNA levels of CXCL9 and CXCL10, while concomitantly downregulating
expression of MRC1 and CCL13. Cholesterol crystal--treated macrophages also exhibited a significant shift in
metabolism to favour glycolysis, accompanied by the expression of key glycolytic markers GLUT1, Hexokinase
2, HIF1α, GAPDH and PFKFB3. Furthermore, we show that these effects are mediated upstream by the glycolytic
enzyme, PKM2, and that direct inhibition of glycolysis or PKM2 nuclear localisation leads to a significant
reduction in cholesterol crystal-induced inflammatory readouts. Conclusions: This study not only provides further
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insight into how atherosclerosis-associated DAMPs impact on immune cell function, but also highlights metabolic
reprogramming as a potential therapeutic target for cholesterol crystal-related inflammation.

P016: “FUMARATE HYDRATASE REGULATES MACROPHAGE CYTOKINE AND INTERFERON
PRODUCTION.”
Alexander Hooftman1,13*, Christian G. Peace1,13, Dylan G. Ryan1,2,3,13*, Emily A. Day1, Ming Yang2,4,
Anne F. McGettrick1, Maureen Yin1, Erica N. Montano5,6, Lihong Huo5,6, Juliana E. Toller-Kawahisa1,7,
Vincent Zecchini2, Tristram A.J. Ryan1, Alfonso Bolado-Carrancio8, Alva M. Casey3, Hiran A. Prag3, Ana S.
H. Costa2,9, Gabriela De Los Santos5, Mariko Ishimori5,10, Daniel J. Wallace5,10, Efterpi Nikitopoulou2,
Norma Frizzell11, Cecilia Johansson12, Alexander Von Kriegsheim8, Mike P. Murphy3, Caroline Jefferies5,6,
Christian Frezza2,4, Luke A.J. O’Neill1*.
1School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin 2MRC
Cancer Unit, University of Cambridge 3MRC Mitochondrial Biology Unit, University of Cambridge 4Faculty of
Medicine, University of Cologne 5Department of Medicine, Division of Rheumatology, Cedars-Sinai Medical
Center 6Department of Biomedical Sciences, Cedars-Sinai Medical Center 7Department of Pharmacology,
Ribeirao Preto Medical School, University of Sao Paulo 8Edinburgh Cancer Research UK Centre, University of
Edinburgh 9Department of Environmental Medicine and Public Health, Icahn School of Medicine at Mount
Sinai 10David Geffen School of Medicine at University of California Los Angeles 11School of Medicine
Columbia, University of South Carolina 12National Heart and Lung Institute, Imperial College London 13,
UK.. These authors contributed equally to this work.
Metabolic rewiring underlies macrophage effector functions, but the mechanisms involved remain incompletely
defined. Here, using unbiased metabolomics and stable isotope-assisted tracing, we show induction of an
inflammatory aspartate-argininosuccinate shunt following lipopolysaccharide (LPS) stimulation. Importantly, the
shunt also leads to increased cytosolic fumarate levels and fumarate-mediated protein succination. Pharmacologic
inhibition and genetic ablation of the TCA cycle enzyme fumarate hydratase (FH) further elevates intracellular
fumarate levels, suppresses mitochondrial respiration and increases mitochondrial membrane potential. RNA
sequencing and proteomic analysis demonstrated profound inflammatory effects resulting from FH inhibition. Of
note, acute FH inhibition suppresses IL-10 expression leading to increased TNF-α secretion, an effect
recapitulated by fumarate esters. Unexpectedly, FH inhibition, but not fumarate esters, also increases IFN-β
production. Mechanistically, this is driven by mitochondrial RNA (mtRNA) release and activation of the RNA
sensors TLR7 and RIG-I/MDA5. This effect is recapitulated endogenously when FH is suppressed following
prolonged LPS stimulation. Furthermore, samples from systemic lupus erythematosus (SLE) patients also exhibit
FH suppression, indicating a potential pathogenic role for this process in human disease. We therefore identify a
protective role for FH in maintaining appropriate macrophage cytokine and interferon responses.

P017: “MYELOID CELL HYPERCOAGULABILITY IS A MALADAPTIVE CONSEQUENCE OF
TRAINED IMMUNITY.”
Aisling M. Rehill1,2, Sean McCluskey1,2, Gemma Leon1,2, Annie M. Curtis1, Corrina McMahon2, Hugo
Charles-Messance3, Frederick J. Sheedy3, Roger J.S. Preston1,2.
1 Irish Centre for Vascular Biology, School of Pharmacy and Biomolecular Sciences, Royal College of Surgeons
in Ireland, Dublin, Ireland. 2 National Children’s Research Centre, Our Lady’s Children’s Hospital Crumlin,
Dublin, Ireland. 3 School of Biochemistry and Immunology, Trinity College Dublin, Dublin, Ireland.
Background: Individuals with recurrent inflammatory disease have an increased risk of venous thromboembolism,
although the molecular basis for this phenomenon remains poorly understood. We hypothesised that diseaseassociated myeloid ‘trained immunity’ may contribute to hypercoagulability associated with chronic inflammatory
disease. Aim: To assess whether trained immunity enhances myeloid cell procoagulant and antifibrinolytic
activity. Methods: Murine bone marrow-derived macrophages were trained with beta-glucan or heme, washed,
then left for 7 days before lipopolysaccharide (LPS) re-stimulation. Macrophage gene expression and function
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were analysed by ELISA, RNA-seq and cell-based calibrated automated thrombinography. In vivo cell training
was achieved by i.p. beta-glucan administration. Results: Unexpectedly, re-stimulated beta-glucan- or hemetrained macrophages exhibited enhanced procoagulant and antifibrinolytic gene expression compared to
macrophages stimulated with LPS alone. Moreover, trained macrophage-dependent thrombin generation was
associated with significantly shortened lag-time compared to LPS-stimulated macrophages, which was dependent
upon increased tissue factor activity and classical training-associated metabolic and epigenetic modifications in
trained macrophages. To assess whether haematopoietic progenitor cell training contributed to enhanced myeloid
cell hypercoagulability in vivo, we performed transcriptomic analysis of splenic monocytes isolated from mice
trained with beta-glucan 1-3 weeks prior to sacrifice, which identified up-regulation of genes associated with both
trained immunity and hypercoagulability. Furthermore, splenic monocytes isolated from beta-glucan-trained mice
exhibited enhanced procoagulant activity which increased in parallel with the time period since beta-glucan
training, consistent with the induction of a training-dependent hypercoagulable state. Conclusions: This study
demonstrates that a lowered threshold for myeloid cell-dependent hypercoagulability is a maladaptive
consequence of innate immune cell memory.

P018: “PARTICLE SIZE ALTERS MACROPHAGE METABOLISM: IMPLICATIONS FOR BONE
TISSUE ENGINEERING.”
Lianne Shanley, Olwyn Mahon, Sinead O'Rourke, Nuno Neto, Michael Monaghan, Daniel Kelly, Aisling
Dunne.
1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland
2 Trinity Centre for Biomedical Engineering, Trinity Biomedical Sciences Institute, Trinity College Dublin,
Ireland 3 Advanced Materials and Bioengineering Research (AMBER) Center, Trinity College Dublin, Ireland 4
School of Medicine, Trinity College Dublin, Ireland 5 Department of Mechanical and Manufacturing
Engineering, School of Engineering, Trinity College Dublin, Ireland.
A growing appreciation for the influence of immune cell metabolism on cellular phenotype and function has led
to a vast expansion in experimental and clinical options in recent years. In this study, we focus on the role of
macrophage metabolism in a bone regenerative context. We have previously shown that macrophages exhibit proinflammatory, anti-osteogenic responses to commercially available micron-sized hydroxyapatite (micronHA)
particles, whilst those exposed to nano-sized HA (nanoHA) are skewed towards an anti-inflammatory and proosteogenic phenotype. Here, we further demonstrate that primary human macrophages treated with micronHA
favour a glycolytic metabolic profile, whist nanoHA treatment results in a reliance on oxidative phosphorylation.
We observe a micronHA-driven upregulation in surrogate markers of glycolysis including GLUT1 and HK2 at
the mRNA and protein level, and further demonstrate that micronHA particles preferentially drive mitochondrial
fission, whereas nanoHA treatment promotes mitochondrial fusion. Assessment of the bioenergetic profile of
macrophages using Seahorse XF Analyser and FLIM confirm a reliance on glycolysis upon treatment with
micronHA. Furthermore, inhibition of glycolysis with the glycolytic inhibitors 2-DG and 3PO results in an
attenuation of micronHA-induced pro-inflammatory macrophage polarisation. This study provides an in-depth
characterisation of altered macrophage metabolism in response to varying particle size. This furthers our
understanding of macrophage interaction with biomaterials and implicates macrophage metabolism as a potential
therapeutic target to engineer a pro-regenerative immune microenvironment in the wake of biomaterial
implantation.
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P019: “SARM1 REGULATES PRO-INFLAMMATORY CYTOKINE EXPRESSION IN HUMAN
MONOCYTES BY NADASE-DEPENDENT AND -INDEPENDENT MECHANISMS.”
Ryoichi Sugisawa, Andrew G Bowie.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin
2, Ireland.
Sterile alpha and HEAT/Armadillo motif-containing protein 1 (SARM1) is a member of the Toll/IL-1R (TIR)
domain protein family and is highly conserved in evolution with a role in innate immunity and neuronal cell death
in diverse organisms. We recently showed that SARM1 is a regulator of inflammasome responses in murine
macrophages, although the detailed role of human SARM1 in innate immunity remains unclear. A major recent
discovery was that the TIR domain of SARM1 actually has NADase enzymatic activity, and that this activity is
required for SARM1-dependent axon degeneration in neurons. Furthermore, a wide range of TIR domain protein
homologues in lower organisms, but not mammals, also have NADase activity and this activity has been reported
to be essential for innate immune regulation in these organisms. Therefore the aim of this study was to determine
the role of human SARM1, and its NADase enzymatic activity, in innate immune responses in human monocytes.
To do this we generated both loss-of-function and gain-of-function cell models: CRISPR/Cas9 was used to
generate SARM1 deficient BLaER1 monocytes, while we also established using lentiviruses THP-1 cells stably
expressing either SARM1 wild-type or NADase-dead E642A point-mutant proteins. By using these cell models,
we found that human SARM1 regulates the pro-inflammatory cytokine expression in monocytes by both NADase
activity-dependent and -independent mechanisms. These findings suggest a novel NADase-dependent role for
SARM1 in innate immunity, distinct from other mammalian TIR proteins.

P020: “RIG-I INDUCED REACTIVE OXYGEN SPECIES DRIVE METABOLIC CHANGES THAT
MODULATE THE ANTIVIRAL IMMUNE RESPONSE IN HUMAN HEPATOCYTES.”
Vasile Mihai Sularea (1), Nuno Neto (2), Jamie Sugrue (1), Michael Monaghan (2,3), Cliona O’Farrelly (1,4)
1.School of Biochemistry and Immunology, Trinity College Dublin, Ireland. 2. Department of Mechanical and
Manufacturing Engineering, Trinity College Dublin, Ireland. 3. Department of Mechanical and Manufacturing
Engineering, Trinity Centre for Biomedical Engineering, Advance Materials and BioEngineering Research
Centre at Trinity College Dublin & Royal College of Surgeons in Ireland, Ireland. 4. School of Medicine, Trinity
College Dublin, Ireland.
Hepatocytes mediate diverse activities including processing of gut-derived products and regulation of whole body
metabolism. They also play a major role in mediating systemic inflammation through the production of acute
phase proteins and complement components, and responding locally to infection by hepatropic viruses via pattern
recognition receptors, such as RIG-I and TLR3. Immune cells alter their metabolism to meet the metabolic
demands of an induced immune response and reactive oxygen species (ROS), generated through a metabolic
switch, have been identified as a key link between the immune response and the metabolic state of the cell. We
sought to determine whether hepatocytes also use this process to mediate anti-viral immunity. Using two hepatoma
cell lines (HepG2 and Huh7), treated with polyI:C, a viral analogue, we explored the link between the metabolic
state of hepatocytes and their innate antiviral immune activity. In concomitance with the gene expression and
protein levels increase of type I and type III interferons due to RIG-I activation, we observed a reduction in the
oxidative phosphorylation and mitochondrial membrane potential. Using MitoSOX as ROS-fluorescent probe, we
found that mitochondrial reactive oxygen species levels are increased during RIG-I dependent antiviral response.
Furthermore, modulating ROS levels through scavengers (N-acetyl cysteine and reduced glutathione) and oxidant
agents (rotenone and antimycin), we were able to regulate the amplitude of the antiviral response, reducing or
enhancing the response respectively. Our results highlight the key role of mitochondrial ROS in shaping the
antiviral immune responsiveness of human hepatocytes.
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P021: “EXPLORING THE REGULATORY ROLE OF PELLINO PROTEINS IN ADAPTIVE
IMMUNITY.”
Sze Ying Tan, Prof. Paul Moynagh.
Maynooth University, Maynooth University, Ireland.
Psoriasis is recognised by the World Health Organisation in 2014 as a chronic, noncommunicable skin disease.
Psoriasis is becoming more common worldwide, affecting over 100 million individuals. The disease primarily
affects adults; hence it imposes significant economic burden on patients, family, society, and healthcare system.
Although there is no cure for psoriasis, treatments using biologics have shown some potential. Our lab focuses on
exploring functions of Pellino proteins (Peli1, Peli2, and Peli3), a family of E3 ubiquitin ligases. We have found
that Peli1 is capable of negatively mediating the production of IL-17, a key pro-inflammatory player that drives
the immunopathology of psoriasis. T cells activation is displayed to have a Peli1-driven effect when screening T
cell populations across all Peli-single knockout and Peli-double knockout mice using flow cytometry. In addition,
we have also observed enlarged spleens in Peli1-deficient mice, which is an indication of autoimmunity. Funded
through Irish Research Council, the project proposes to advance these initial studies with the aim to define the
molecular and physiological role(s) of Pellino 1 in the context of adaptive immune signalling. Through this
research, Pellino proteins may be exploited as a potential therapeutic target for psoriasis.

P022: “MERS-COV MAIN PROTEASE NSP5 SERVES AS A BIFUNCTIONAL MOLECULE IN
RESTRICTING TYPE I INTERFERON ANTIVIRAL SIGNALING.”
Yamei Zhang Nigel John Stevenson
Viral Immunology Group, School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute,
Trinity College Dublin, D02 R590 Dublin, Ireland.
Coronaviruses (CoVs) have caused several global outbreaks with relatively high mortality rates. Suppression of
type I interferon (IFN) response is one pathological outcome of the infection of highly pathogenic human
coronaviruses. To effect this, CoVs encode multiple IFN antagonists. Here we report that MERS-CoV main
protease nsp5 counteracted intracellular Poly(I:C)-induced IFN-β production in human epithelial BEAS-2b cells.
The suppressive effect of nsp5 on IFN-β gene transcription induced by RIG-I, MAVS, IKKϵ and IRF3 suggested
that nsp5 likely acts at a step downstream of IRF3 phosphorylation in the cytoplasm. Meanwhile, no influence
upon IRF3 and its phosphorylation in nsp5-expressing cells suggest IRF3 may not be the target of nsp5. Indeed,
we subsequently discovered Poly(I:C) induced nuclear translocation of IRF3 was severely compromised by nsp5.
Furthermore, to investigate whether MERS-CoV-nsp5 could affect type I IFN JAK-STAT signalling, nsp5expressing cells was treated with exogenous IFN-α. It is found the protein levels of STAT1 & 2 and their
phosphorylation were unaffected by nsp5 in response to IFN-α. However, IFN-triggered inductions of downstream
ISGs were decreased, suggesting STAT nuclear translocation might be impaired. Further investigation
demonstrated that IFN-α-induced STAT1 nuclear translocation was inhibited by nsp5 expression in BEAS-2b
cells. Taken together, our work unveiled a new mechanism by which nsp5 proteins encoded by MERS-CoV
antagonize IFN response through preventing IRF3 and STAT1 in cytoplasm. Our finding may shed new light on
understanding the immune-evading mechanisms of MERS-CoV, which could provide novel targets for potential
therapeutic intervention on human CoVs infection.
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P023: “CANDIDATE ROLE FOR TOLL-LIKE RECEPTOR 3 L412F (TLR3 L412F) AND INFECTION
IN ACUTE EXACERBATION OF IDIOPATHIC PULMONARY FIBROSIS (IPF) PATIENTS.”
Aoife N. McElroy 1, Rachele Invernizzi 2, Joanna W. Laskowska 1, Andrew O’Neill 1, Mohammad
Doroudian 1, David N. O’Dwyer 3, Andrew G. Bowie 4, Padraic G. Fallon 1, 5, 6, Toby M. Maher 2, 7, Cory
M. Hogaboam 8, Philip L. Molyneaux 2, 7, Nik Hirani 9, Seamas C. Donnelly 1, 10 and Michelle E. Armstrong
1 School of Medicine, Trinity Biomedical Sciences Institute, Trinity College, Dublin 2; 2 National Heart and
Lung Institute, Imperial College London, London, United Kingdom; 3 Division of Pulmonary and Critical Care
Medicine, University of Michigan Medical School, Ann Arbor, MI, USA; 4 School of Biochemistry and
Immunology, Trinity Biomedical Sciences Institute, Trinity College, Dublin 2; 5 National Children’s Research
Centre, Our Lady’s Children’s Hospital, Dublin 12; 6 Trinity Translational Medicine Institute, St. James’s
Hospital, Trinity College, Dublin 8; 7 Royal Brompton Hospital, London, UK; 8 Department of Medicine,
Cedars-Sinai Medical Center, Los Angeles, CA, USA; 9 Edinburgh Lung Fibrosis Clinic, Royal Infirmary
Edinburgh, Edinburgh, UK; 10 Department of Clinical Medicine, Trinity Centre for Health Sciences, Tallaght
University Hospital, Dublin 24, Ireland.
The TLR3 L412F single nucleotide polymorphism attenuates cellular anti-viral responses and is associated with
accelerated disease progression in IPF. Currently, the role of TLR3 L412F in bacterial infection in IPF or in acute
exacerbations (AE) is unknown. In this study, we characterized the association between TLR3 L412F and AErelated death in IPF. We determined the effect of TLR3 L412F on the lung microbiome and on anti-bacterial TLRresponses of primary lung fibroblasts from IPF patients. TLR-mediated anti-bacterial and anti-viral responses
were quantitated in L412F-wild-type and 412F-heterozygous IPF lung fibroblasts using ELISA, western blot
analysis and qPCR. Hierarchical heatmap analysis was employed to establish bacterial and viral clustering in
nasopharyngeal lavage samples from AE-IPF patients. 16S rRNA qPCR and pyrosequencing were used to
determine the effect of TLR3 L412F on the IPF lung microbiome. In this study, a significant increase in AErelated death was reported in 412F-variant IPF patients. We established that 412F-heterozygous IPF lung
fibroblasts had reduced anti-bacterial TLR responses to LPS (TLR4), Pam3CYSK4 (TLR1/2), flagellin (TLR5)
and FSL-1 (TLR6/1) and have reduced responses to live Pseudomonas aeruginosa infection. Using 16S rRNA
sequencing, we demonstrated that 412F-heterozygous IPF patients had a dysregulated lung microbiome with
increased frequencies of Streptococcus and Staphylococcus spp. In conclusion, this study reveals that TLR3
L412F dysregulated the IPF lung microbiome and reduced the responses of IPF lung fibroblasts to bacterial TLRagonists and live bacterial infection. These findings identify a candidate role for TLR3 L412F in viral- and
bacterial-mediated AE-death. [AJRCCM 2022, 205: 550].
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P024: “INVESTIGATION INTO AGE-ASSOCIATED INFLAMMATION IN ANCA-ASSOCIATED
VASCULITIS.”
Batten Isabella, Robinson Mark W., Finlay Conor M., Dwivedi Amrita, O'Neill Pamela, Little Mark A., Bourke
Nollaig M.
Department of Medical Gerontology, School of Medicine, Trinity Translational Medicine Institute, Trinity
College Dublin, Dublin, Ireland Department of Biology, Kathleen Lonsdale Institute for Human Health
Research, Maynooth University, Maynooth, Kildare, Ireland Trinity Health Kidney Centre, Trinity Translational
Medicine Institute, Trinity College Dublin, Dublin, Ireland Trinity Health Kidney Centre, Trinity Translational
Medicine Institute, Trinity College Dublin, Dublin, Ireland Trinity Health Kidney Centre, Trinity Translational
Medicine Institute, Trinity College Dublin, Dublin, Ireland Trinity Health Kidney Centre, Trinity Translational
Medicine Institute, Trinity College Dublin, Dublin, Ireland Department of Medical Gerontology, School of
Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Dublin, Ireland.
.
Background/ Objectives: ANCA-associated vasculitis (AAV) is a group of autoimmune diseases characterised by
inflammation of the small vasculature and the presence of autoantibodies called ANCA. Chronological age is a
major risk factor involved in AAV pathogenesis however the underlying mechanisms driving this remain
unknown. “Inflammageing” refers to a chronic, low-grade inflammation that occurs in older individuals and this
has been associated with age-related disease development. Despite this, the contribution of inflammageing in AAV
development has not been explored. We hypothesise that immunological changes associated with ageing and
inflammageing drive AAV pathogenesis and aim to investigate the effect of ageing on innate immune cell response
to ANCA. Methods: Blood was collected from healthy younger (<35 years) and older (>60 years) donors. Immune
cells (PBMC and neutrophils) were isolated and stimulated with anti-myeloperoxidase (MPO), a common AAV
ANCA, as well as positive and negative controls for 1-4 hours. Inflammatory cytokine release was measured using
ELISA and immune gene expression changes assessed using qPCR. Fixed cells were analysed by flow cytometry
to measure NETosis and reactive oxygen species (ROS) production. Results: PBMCs isolated from older
individuals show significantly increased IL-6 gene expression and cytokine production in response to anti-MPO
compared to those isolated from younger individuals. Older individuals show increased basal levels of NETosis
compared to younger individuals however no differences in ROS production were observed between the cohorts.
Conclusions: The ageing immune system may contribute to the inflammation that drives AAV pathology.

P025: “THE L2IL5-OXA MOUSE: A NOVEL MODEL OF CHRONIC FIBROSTENOTIC
EOSINOPHILIC OESOPHAGITIS.”
1Taylor M. Benson, 1Gary Markey, 3Kathryn A. Biette, 3Juliet A. Hammer, 2Eóin N. McNamee, 3Kelley E.
Capocelli, 3Glenn T. Furuta, 1,3Joanne C. Masterson.
1Allergy, Inflammation & Remodeling Research Laboratory, Kathleen Lonsdale Institute for Human Health
Research, Department of Biology, National University of Ireland Maynooth, Co. Kildare, Ireland 2Mucosal
Immunology Research Laboratory, Kathleen Lonsdale Institute for Human Health Research, Department of
Biology, National University of Ireland Maynooth, Co. Kildare, Ireland 3Gastrointestinal Eosinophilic Diseases
Program, Digestive Health Institute, Children's Hospital Colorado, Department of Pediatrics, University of
Colorado School of Medicine, CO, USA.
Eosinophilic Oesophagitis (EoE) is a chronic, immune-mediated disorder that if left untreated, chronic
inflammation can lead to fibrosis of the oesophagus, causing dysphagia and food impaction. The molecular
mechanisms underpinning fibrostenotic EoE (FS-EoE) remains underexplored. We aimed to develop a mouse
model of chronic FS-EoE to study fibrostenosis. Transgenic mice overexpressing oesophageal epithelial specific
IL-5 (L2-IL5) were sensitized and challenged with the type-2 inflammation-inducing agent, oxazolone (OXA).
Prolonged OXA challenge induced chronic histopathologic disease, resembling human FS-EoE. Compared to
acute/active-L2-IL5OXA mice, H&E scoring of histologic activity in chronic-L2-IL5OXA mice is higher (3-fold;
P<0.01), eosinophilic inflammation is increased (MBP IHC; 1e5-v-14e6 eos/total per mouse, P<0.05), and lamina
propria fibrosis score is increased (Trichrome; 8-fold, P<0.01). Furthermore, flow cytometric inflammatory
profiling showed increased oesophageal eosinophilia (10e4-v-40e4, P<0.05) in chronic-L2-IL5OXA mice
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compared to acute-L2-IL5OXA. Other populations significantly increased included macrophage (3-fold, p<0.05),
CD4+ (2.5-fold, p<0.05), and CD8+ cells (4-fold, p<0.01). This is consistent with multi-spectral
immunophenotyping analysis of FS-EoE patients, with elevated epithelial EPX+ eosinophils (0-v-56/HPF,
P<0.001), CD68+ macrophage (0-v-18/HPF, P<0.001), CD4+ (17-v-63/HPF, P<0.01) and CD8+ (47-v-193/HPF,
P<0.001) cells also observed, compared to non-EoE controls. Current standard-of-care clinical therapy steroid
(dexamethasone) treatment of chronic-L2-IL5OXA mice significantly attenuated histological activity (84%decrease, (p<0.001), basal zone hyperplasia (Ki67+/HPF; 75%-decrease, p<0.001), lamina propria fibrosis (75%decrease, p<0.01) in addition to associated inflammation (eosinophils, macrophages, CD4+ & CD8+ cells;
P<0.05). Here, we report a robust mouse model of chronic inflammation-mediated fibrostenotic EoE that
accurately reflects the human condition, suitable for mechanistic and pre-clinical studies.

P026: “INVESTIGATING THE IMPACT OF SOCIOECONOMIC STATUS (SES) ON THE IMMUNE
RESPONSE USING DATA FROM THE MILIEU INTÉRIEUR COHORT.”
Anthony Bertrand, Jamie Sugrue, Evita Lou, Darragh Duffy, Cliona O’Farrelly.
Trinity College Dublin, Trinity College Dublin, Trinity College Dublin, Institut Pasteur, Trinity College Dublin,
Ireland.
Individuals with a low socioeconomic status (SES) as defined by educational attainment, household income and
other demographic factors are at greater risk of both contracting and developing severe disease compared to people
from a higher SES. Factors such as age, sex and CMV serostatus are known to have a major impact on the human
immune response, however the impact of SES on immune response variability is not well understood. To better
understand the impact of SES on immune variability we used data from the Milieu Intérieur project, a large 1,000person cohort of healthy individuals with extensive demographic, genetic and biological data. Using an Elo-rating
system based on demographic features such as education, income, and household, we classified donors as low,
middle, or high SES. Using linear models and machine learning techniques we assessed potential differences in
gene expression following whole blood stimulation between SES groups. We found differentially expressed
immune genes between groups of SES under stimulations specific to adaptative response. We also compared
serological data for antibodies against 15 pathogens between SES groups. We found that females from a low SES
have higher CMV seropositivity than those from a high SES. The CMV serostatus between low and high males
was similar. The results presented here further our understanding of how sociological factors can influence the
immune response and begin to unpick the role of the immune system in mediating differential susceptibility to
infection between low and high SES.

P027: “THE ROLE OF IMMUNOMETABOLISM IN THE REGULATION OF TNF SECRETION BY
HUMAN MACROPHAGES.”
Aenea A I Brugman, Yashodhan M Nair, Joseph Keane and Donal J Cox.
Trinity Translational Medicine Institute, St James’ Hospital, Trinity College Dublin, Dublin 8, Ireland.
Tumour necrosis factor (TNF) is a pro-inflammatory cytokine that is critical in the immune response to
Mycobacterium tuberculosis (Mtb). Patients on anti-TNF therapies have an increased susceptibility to infection
and reactivation of latent disease. In response to Mtb infection, macrophages alter their metabolism from oxidative
phosphorylation to glycolysis and increase their inflammatory cytokine production. Recent work in our lab has
demonstrated that TNF production may be associated with oxidative phosphorylation. Therefore, we wanted to
examine the role of metabolism in regulating TNF production. PBMC were isolated from buffy coats and human
monocyte-derived macrophages (MDM) were adherence purified with RPMI containing 10% human serum for 7
days. MDM were treated with 2-deoxyglucose (2DG), oligomycin, FCCP or the LDHA inhibitor GSK2837808A
for 1 hour prior to stimulation with irradiated Mtb (iH37Rv), LPS and Pam3Csk4. Supernatants were harvested
after 3 and 24 hours and the concentration of IL-1β, IL-10 and TNF secreted was quantified by ELISA. Cells were
stained with propidium iodide, Hoechst 33258/33342 and analysed on the Cytell Imaging System. Both 2DG and
GSK2837808A inhibit glycolysis in MDM. However, GSK2837808A significantly decreased TNF production
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after 24 h in IFNγ-polarised MDM stimulated with iH37Rv, LPS or Pam3Csk4. In contrast, inhibition of glycolysis
with 2DG did not alter TNF secretion. Oligomycin reduced TNF secretion by MDM stimulated with Pam3Csk4,
3 h post stimulation. Inhibitors used did not induce cell death at experimental concentrations. These data indicate
that TNF secretion by human MDM may be under complex temporal control involving both oxidative
phosphorylation and glycolysis.

P028: “DEVELOPMENT OF NOVEL THERAPIES TO MODULATE OCULAR INFLAMMATION.”
Aoife Canning 1 2, Ellen Donohoe 1, Elizabeth B. Moloney 1 2, Jiemin Wang 1 2, Seyedmohammad
Mossavizadeh 1 2, Thomas Ritter 1 2 .
1 Regenerative Medicine Institute, School of Medicine, College of Medicine, Nursing and Health Sciences,
National University of Ireland, Galway, Ireland; 2 CURAM Centre for Research in Medical Devices, National
University of Ireland, Galway, Ireland.
Background: Mesenchymal stromal cells (MSCs) have been shown to have immunomodulatory potential in
various therapeutic applications. Pre-activation, or 'licencing', of MSCs with inflammatory cytokines can enhance
therapeutic efficacy. This licencing can significantly alter surface marker expression, priming the cell towards an
improved therapeutic phenotype. This research aims to investigate the phenotypic changes to MSCs from
licencing and the effects on allogeneic immune cells ex vivo. Methodology: FVB MSCs were licenced with
50ng/ml TNF-α/IL-1β or cultured in growth media alone. Cells continued to grow in licenced/growth media for
72 hours. MSC surface expression was analysed via flow cytometry and PCR. MSCs were co-cultured with IFNγ/LPS-stimulated Balb/c macrophages to evaluate expression of M1-like and M2-like surface and intracellular
markers. MSCs were co-cultured with anti-CD3/CD28 stimulated Balb/c T cells to evaluate the suppressive
capacity of MSCs on allogeneic T cell proliferation. Results: TNF-α/IL-1β licenced FVB MSCs exhibit significant
differences in surface marker expression compared to unlicenced MSC control. Licencing significantly affects
MSC proliferation, however, has no effect on the viability of the cells. TNF-α/IL-1β did not have a significant
effect on M1-like pro-inflammatory markers TNF-α and iNOS, however, there was a significant increase in M2like anti-inflammatory marker CD206. TNF-α/IL-1β MSCs can significantly inhibit stimulated T cell
proliferation, however, unlicenced MSCs did not have a significant effect. Discussion: TNF-α/IL-1β FVB MSCs
show an enhanced therapeutic effect on allogeneic immune cell assays, which may lead to a proficient therapeutic
strategy for the treatment of inflammatory disorders.

P029: “ALTERATIONS IN MUCOSAL ASSOCIATED INVARIANT T CELLS ARE ASSOCIATED
WITH DISEASE SEVERITY IN OBSTRUCTIVE SLEEP APNEA SYNDROME.”
Féaron C. Cassidy1,2*, Cliona O’Donnell3*, Conor De Barra1, Silke Ryan3, Donal O’Shea2# and Andrew E.
Hogan1,2.
1. Kathleen Lonsdale Institute for Human Health Research, Maynooth University, Maynooth, Co Kildare,
Ireland. 2. National Children’s Research Centre, Dublin 12, Ireland 3. St Vincent’s University Hospital &
University College Dublin, Dublin 4, Ireland.
Obstructive sleep apnea syndrome (OSAS) is associated with immune alterations, cancer development and
obesity. MAIT cells are a semi-invariant T cell that have been shown to be reduced in people with obesity and to
play important roles in cancer development. This study investigated for the first time whether a link exists between
obstructive sleep apnea syndrome and MAIT cells in either frequency or phenotype. Human MAIT cells were
assessed in PBMCs isolated from donors upon diagnosis with obstructive sleep apnea syndrome and again 6
months into treatment. Flow cytometry identified differences between MAIT cells from people with obstructive
sleep apnea and healthy controls that were independent of BMI. MAIT cells were reduced in frequency in people
with OSAS compared to healthy controls, and this reduction correlated with the severity of the syndrome
according to the apnea hypopnea index. Furthermore, CD8+ MAIT cells were preferentially depleted, as well as
IFNg producing MAIT cells. These findings may have important implications for further our understanding and
ability to treat OSAS, and also inform on associated diseases including cancers.
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P030: “AUTOANTIBODY (AAB) PROFILES IN EARLY-STAGE HER2+ BREAST CANCER (BC)
PATIENTS.”
Denis M Collins (1), Ji Qiu (2), Jaine Blayney (3), Nuala McCabe (3), Richard Kennedy (3), Joshua LaBaer (2)
and John Crown (1,4).
1 Cancer Biotherapeutics, National Institute for Cellular Biotechnology, Dublin City University, Dublin, Ireland
2 Arizona State University, Tempe, AZ, USA 3 Queen's University Belfast, Belfast, United Kingdom 4 Dept. of
Medical Oncology, Saint Vincent's University Hospital, Dublin, Ireland..
Background: HER2+ BC is treated with the anti-HER2 IgG monoclonal antibody therapies trastuzumab and
pertuzumab, which can function as a form of passive immunotherapy, engaging effector immune cells in antibodydependent cell-mediated cytotoxicity (ADCC) or phagocytosis (ADCP). The adaptive immune response can
generate IgG and IgA tumour-associated AAbs. Using the innovative High Density Nucleic Acid-Programmable
Protein Array (HD-NAPPA) platform we examined circulating AAbs in HER2+ BC patients treated in the neoadjuvant setting. Methods: Pre-, On- and Post-treatment serum samples (n=19) were obtained from the neoadjuvant ICORG 10-05/NCT01485926 clinical trial. Patients received chemotherapy +/- HER2-targetted therapy.
Patients were classified as having a pathological complete response (pCR, n=6), a partial response (PR, n=6) or a
non-response (NR, n=7) to treatment. The HD-NAPPA system determined IgG/IgA AAb levels to 1664 human
proteins. Results: 92 IgG AAbs and 29 IgA AAbs were detected in all samples, across all timepoints (n=57). For
IgG, 26 AAbs unique to pCR, 26 AAbs unique to PR and 16 AAbs unique to NR were detected. 5 IgG AAbs
(BCL11B, MAP6, PRDM8, SYTL2, TP53BP2) were common to all patients. For IgA, 11 AAbs unique to pCR,
6 AAbs unique to PR and 7 AAbs unique to NR were detected. 2 IgA AAbs (TDP1 and MAP6) were common to
all patients. Treatment-induced AAbs were detected in 16/19 patients examined. Conclusions: Results suggest
HER2+ BC patients have unique circulating AAbs associated with treatment response and AAb levels change in
response to treatment. Further investigation is warranted in a larger cohort of patients.

P031: “THE EFFECT OF SMOKING ON ALVEOLAR MACROPHAGE MEDIATED
INFLAMMATION IN THE HUMAN LUNG.”
Sarah. A Connolly, Dearbhla M. Murphy, Jean M. Fletcher, Sharee A. Basdeo.
Trinity Translational Medicine Institute, Trinity College Dublin, Ireland.
Background Coronavirus disease 2019 (COVID-19) is a pandemic disease which causes pneumonia due to
infection of the host with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). There remains a key
gap in the understanding of what decides the outcome between an appropriate immune response and
immunopathology. Several risk factors are associated with immunopathology and severe disease, including
smoking. This research aimed to investigate the differential pro-inflammatory effects of alveolar macrophages
from people who smoked compared with non-smokers and ex-smokers, on bronchial epithelial cells. In addition,
we sought to determine the effects of key pro-inflammatory cytokines, alone and in combination, on bronchial
epithelial cells. Methods Human bronchial epithelial cells (Beas-2B) were stimulated for 24 hours with human
alveolar macrophage conditioned medium from people who had never smoked, smokers and ex-smokers. Beas2B cells were also treated with IL-1β, TNF, IFN-γ, GM-CSF and IL-17a, alone and in combination. The
concentrations of IL-6 and IL-8 produced by Beas-2B cells were determined by ELISA. Results and Conclusion
Stimulation with alveolar macrophage conditioned medium resulted in significant increases in IL-6 and IL-8
production in ex-smokers and unexpectedly, comparable cytokine production was observed between never
smokers and smokers, suggesting ongoing inflammation following smoking cessation. Stimulation of Beas-2B
cells with pro-inflammatory cytokines both alone and in combination resulted in increased IL-6 and IL-8 reflecting
the pro-inflammatory environment of the lung experienced by COVID-19 patients. It was concluded that the
cytokines which are responsible for Th17 cell differentiation and activation were key in driving lung pathology.
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P032: “TUMOUR-INFILTRATING LYMPHOCYTES AND NEOADJUVANT TREATMENT
RESPONSE IN OESOPHAGOGASTRIC ADENOCARCINOMA.”
Fiona E Crotty, Naoimh O'Farrell, Jason McGrath, Margaret Dunne, Jacintha O'Sullivan, Claire Donohoe.
Trinity Translational Medicine Institute, Trinity College Dublin, St James's Hospital Dublin, Ireland.
Introduction: The ability to identify patients who will benefit from neoadjuvant treatment for oesophagogastric
cancer would facilitate more personalised management, but there are currently no biomarkers robust enough for
clinical practice. The tumour immune microenvironment reflects both natural cancer biology and how treatments
interact with the immune system, and could potentially provide useful biomarkers. While identifying subsets of
tumour-infiltrating lymphocytes(TILs) requires in-depth analysis, TILs as a general population may be assessed
on haematoxylin and eosin(H&E) stains. H&E sections are readily available, affordable, and easily translatable
to the clinical setting. In a number of cancer types, an H&E-based score has shown predictive and prognostic
value. Methods: We assessed TILs in a cohort of 140 pre-neoadjuvant oesophageal biopsies using a semiquantitative H&E-based score from the International TILs Working Group and compared it to measures of
treatment response. Results: Logistic regression did not find any relationship between TILs and favourable tumour
regression grade, complete pathological response, or pathological nodal stage, with odds ratios of 0.99, 0.99, and
1.00 respectively. Interestingly, however, TILs appeared to have a predictive value when patients were subdivided
by Ki67 status, with high-TILs correlated with better TRG in high-Ki67 patients and low-TILs with better TRG
in low-Ki67, though these did not reach significance(p=0.09 and p=0.11). Discussion: Ultimately, TILs showed
no ability to predict neoadjuvant response. Correlation between H&E-based TILs score and specific T-cell subsets
is being completed, as is TILs analysis on post-neoadjuvant specimens.

P033: “OPTIMISATION OF A NOVEL ANTIGEN SCREENING METHOD TO DETERMINE
IMMUNOLOGICAL RESPONSES AGAINST PROTEIN AND PEPTIDE ANTIGENS.”
Dorian Dederko, Julen Tomás Cortázar, Siobhán McClean.
UCD School of Biomolecular and Biomedical Sciences, and UCD Conway Institute of Biomolecular and
Biomedical Research Dublin, Ireland.
Vaccination is the most effective tool for disease prevention and mortality reduction; however, vaccine
development is an expensive and laborious process with most vaccines failing at the research stage. The design
of effective vaccines requires the identification of candidate antigens that elicit a productive and protective
immune response. The identification of candidate antigens often occurs through various vaccinology pipelines
combining both computational and in vitro approaches, however resource constraints limit the number of tested
antigens. Typically, in vivo murine models are used to assay antigen immunogenicity and inform further vaccine
development. In line with the Reduction, Replacement, and Refinement (3R) principles, methods that reduce the
need for animal experimentation are preferred if the results are reproducible and comparable. Within this project,
a novel antigen pre-screening technique was developed to examine antigen immunogenicity in vitro using naïve
splenocytes derived from sacrificed mice. Naïve splenocytes were stimulated and subsequently restimulated with
three whole-protein, and four peptide antigens derived from Burkholderia pseudomallei: the causative agent of
melioidosis. The T-cell inducing capacity of these antigens was analysed using multicolour flow cytometry and
results compared against existing in vivo data. Proinflammatory Th1 type T-cell responses were observed in
antigen-stimulated splenocyte populations, along with memory T-cell and anti-inflammatory regulatory T-cell
responses. The responses following the novel antigen in-vitro screening method mirrored responses observed in
in vivo murine models and re-stimulated murine splenocytes. These findings suggest a profound impact of the
pre-screening method albeit optimisation of some conditions is still required.
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P034: “ENHANCING THE IMMUNOMODULATORY POTENTIAL OF MSC-DERIVED
EXTRACELLULAR VESICLES FOR THERAPEUTIC APPLICATIONS THROUGH CYTOKINE
LICENSING.”
Ellen Donohoe, Aoife Canning, Jiemin Wang, Seyedmohammad Moosavizadeh, Elizabeth B. Moloney, Thomas
Ritter.
1. Regenerative Medicine Institute (REMEDI), School of Medicine, College of Medicine, Nursing and Health
Sciences, National University of Ireland Galway, Galway, Ireland. 2. CÚRAM, SFI Research Centre for Medical
Devices, National University of Ireland Galway, Galway, Ireland.
Mesenchymal stromal cell therapeutic efficacy is mediated, in part, throught their secretion of extracellular
vesicles (MSC-EVs), and MSC immunomodulatory potential can be enhanced by cytokine licensing. The aim of
this work was to assess changes in MSC-EV characteristics and therapeutic functionality following cytokine
licensing, compared to unlicensed MSC-EVs. BALB/c MSCs were licensed with 50ng/ml IFNγ, 25ng/ml TGFβ,
or cultured in growth medium alone. Conditioned medium was collected after 72h and EVs were isolated by size
exclusion chromatography. MSC-EV surface marker profile was analysed by flow cytometry. MSC-EV size and
concentration were determined by nanoparticle tracking analysis. The immunoregulatory potential of MSC-EVs
in an allogeneic model was assessed in vitro through co-culture with C57BL/6 LPS-stimulated macrophages or
activated T lymphocytes. TGFβ-licensed, but not IFNγ-licensed, MSCs exhibited higher levels of EV secretion
compared to unlicensed, and TGFβ-licensed MSCs showed upregulated expression of genes involved in EV
biogenesis. Licensing induced expression of PD-L1 on IFNγ-MSC-EVs, and increased CD73 expression on
TGFβ-MSC-EVs, similar to the parent cells. MSC-EVs were efficiently internalised by macrophages, as
demonstrated through fluorescent labeling, and was enhanced by both licensing strategies. Further, licensing
promoted the therapeutic efficacy of MSC-EVs, with TGFβ-licensing being most efficacious, as evidenced
through reduced expression of CD80 and MHC II on M1-polarised macrophages, suppression of CD4+ T cell
proliferation, and induction of CD4+CD25++FOXP3+ regulatory T cells following co-culture. TGFβ-licensing
enhances the immunoregulatory potential MSC-EVs, and represents a cell-free therapeutic strategy for the
treatment of inflammatory conditions.

P035: “ROLE OF MIF IN THE EXACERBATION OF HOUSE DUST MITE-INDUCED ALLERGIC
AIRWAY INFLAMMATION.”
Hazel Dunbar, Ian James Hawthorne, Seamas Donnelly, Karen English.
Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University, Co.
Kildare Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University,
Co. Kildare Department of Medicine, Trinity College Dublin and Tallaght Hospital, Co. Dublin Kathleen
Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University, Co. Kildare,
Ireland.
Asthma is a chronic inflammatory disease of the airways affecting >300 million people worldwide. Asthma
manifests through repeated exposure to allergens, such as house dust mite (HDM), resulting in airway
hyperresponsiveness and remodelling. Macrophage migration inhibitory factor (MIF) is a pro-inflammatory
cytokine associated with pathophysiology in severe asthma. High levels of MIF have been detected in the
bronchoalveolar lavage fluid of asthma patients. The level of MIF expression is affected by allelic variation found
in the repeat region upstream of the MIF promoter. Individuals carrying five copies of the tetranucleotide ‘CATT’
sequence (5-CATT) are found to express lower MIF levels in comparison to those possessing seven repeats (7CATT), which have a corresponding increase in MIF expression. Enhanced MIF expression associated with this
7-CATT variant correlates with increased asthma severity. Using novel transgenic humanised MIF mice
expressing the high (7-CATT) or low (5-CATT) human MIF allele, we have illustrated this correlation in a preclinical model of HDM-induced allergic asthma. The MIF antagonists, ISO-1 and SCD-19 inhibited the
exacerbated allergic asthma pathology in 7-CATT MIF expressing mice, validating MIF’s key role in driving
airway inflammation. This study also demonstrates that ISO-1 works prophylactically, rather than therapeutically,
where it can prevent, but not reverse, the development of asthmatic pathology. Bone-marrow derived macrophages
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from 7-CATT mice produce high levels of human MIF. This study has found that endogenous human MIF
modulates M1/M2 macrophage polarisation.

P036: “DYSREGULATED NEUTROPHILS IN SEVERE COVID-19 PATIENTS.”
Amrita Dwivedi, Aisling Uí Mhaonaigh, Makala Carroll, Stuart Phelan,, Mark A. Little and Conor Finlay.
1. Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland 1.
Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland 1.
Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland 2.
School of Medicine, Trinity College Dublin 1. Department of Clinical Medicine, Trinity Translational Medicine
Institute, Trinity College Dublin, Ireland 1. Department of Clinical Medicine, Trinity Translational Medicine
Institute, Trinity College Dublin, Ireland.
Background: Low-density granulocytes (LDGs) are a sub-population of neutrophils that co-localise with the lowdensity PBMC fraction during density separation of blood. Studies have also reported the presence of LDGs
(Cabrera et al. 2021) in COVID-19. SARS-CoV2 infected patients present with different clinical trajectories. This
clinical heterogeneity is underpinned by a variable immune response (Xiong et al. 2020). Given the critical role
of neutrophils in COVID-19 disease progression and the presence of LDGs, we hypothesised that altered
neutrophil phenotypes are linked with severity in COVID-19 patients. Methods: We phenotypically characterised
the neutrophil fractions from mild and severe COVID-19 patients using flow cytometry. Neutrophil phenotype
was assessed using an 11-color immunophenotyping panel consisting of activation (CD63, CD62L, CXCR2),
maturation(CD10, CD33, CXCR4) and immunomodulatory (PD-L1, LOX-1) surface markers. Data were
analysed using UMAP clustering technique. We carried out functional assessment using oxidative burst, neutrophil
extracellular trap (NET) production and T cell proliferation assays. Results: We found that severe disease is
accompanied by phenotypic alteration in peripheral blood neutrophils, accompanied by an increase LDGs, which
were associated with key disease severity markers. In addition, we find highly dysregulated neutrophil subsets in
the LDG population, thus suggesting LDGs as major source of aberrant neutrophils in severe COVID-19 patients.
In contrast, normal density-neutrophils from severe COVID-19 patients were found to be functionally impaired.
They had diminished ability to produce ROS and undergo NETosis, which is important for trapping and killing
SARS-CoV2- infected cells and concurrently supressed T cell proliferation, likely, preventing an effective
adaptive immune response.

P037: “THE MICRORNA MIR-223 CONSTRAINS COLITIS-ASSOCIATED TUMORIGENESIS BY
LIMITING MYELOID CELL INFILTRATION AND CHEMOKINE EXPRESSION.”
Ciara Flynn, Eóin N. McNamee.
Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University, Co
Kildare, Ireland.
Colorectal cancer (CRC) is the third most prevalent cancer worldwide with an estimated 1.4 million new cases
and 694,000 death reported annually. Aside from genetic risk factors, long term intestinal inflammation has been
shown to play a critical role in the initiation and progression to tumorigenesis in CRC. This is evident in patients
with Ulcerative Colitis, who are at increased risk of developing CRC. Previous studies in the lab have shown that
miR-223 regulates the innate immune response during colitis, but little is known about its role in the development
of colitis-associated colorectal cancer (CAC). This project aims to identify how miR-223 regulates the
development of CAC and define its expression profile. Here, we report that in chronic AOM/DSS CAC studies
miR-223-/y mice develop larger tumours when compared to B6.WT counterparts. In addition,
immunohistochemistry revealed that miR-223-/y mice present with a marked increase in tumour-associated of
monocytes and neutrophils with a corresponding increase in CCR2 and CXCR2 family chemokines signatures.
RNA sequencing and confirmatory western immunoblotting on colonic tissue revealed an increased proliferative
signature and TGFa/EGFR signaling in miR-223-/y mice, compared to B6.WT counterpart, consistent with an
increased in tumour associated macrophage (TAM). Collectively, these data implicate enhanced early myeloid
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inflammation and TAM development as playing a key role in the onset of experimental CAC. Collectively, the
myeloid-expressed microRNA, miR-223 appears to limit inflammation-stress in the intestine and constrain the
progression to colitis-associated tumorigenesis.

P038: “HEIGHTENED METABOLIC RESPONSES IN NK CELLS FROM PATIENTS WITH
NEUROBLASTOMA SUGGEST INCREASED POTENTIAL FOR IMMUNOTHERAPY.”
Slattery K1, Breheny M1, Woods E1, Keating SK1, Dring MM1, Brennan K1, Ryan A2, Augustine S2, Rooney
C2, Owens C2 and Gardiner CM1*
1 1School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, 152-160 Pearse Street,
Trinity College, Dublin 2, Ireland. 2Department of Oncology, Children’s Health Ireland at Crumlin, Dublin 12,
Ireland.
High risk neuroblastoma is responsible for most deaths in paediatric cancer patients. The introduction of anti-GD2
immunotherapy has significantly improved outcomes but there is still only approximately 56% 5 year event-freesurvival for these children and improvements in treatments are urgently required. Anti-GD2 immunotherapy uses
the patients’ own immune system to kill cancer cells. In particular, Natural Killer (NK) cells kill antibody coated
tumour cells by a process called antibody dependent cellular cytotoxicity (ADCC). However, our previous work
has highlighted metabolic exhaustion of NK cells in circulating blood of adult cancer patients, identifying this as
a potential therapeutic target. In this study, we investigated circulating NK cells in patients newly diagnosed with
neuroblastoma. We found evidence of activation of NK cells in vivo by the cancer itself. While some evidence of
NK cell dysfunction was observed in terms of IFN production and cytotoxic degranulation activities, most
results indicated that the NK cell compartment remained relatively intact. In fact, some aspects of metabolic and
functional activities were actually increased in patients compared to controls. Glycolytic responses, which we
show are crucial for antibody dependent cellular cytotoxicity (ADCC) during immunotherapy, were actually
enhanced in patients and CD16, the NK cell receptor that mediates ADCC, was also expressed at high levels in
some patients. Overall, the data suggest that patient NK cells could be harvested at diagnosis for subsequent
beneficial autologous use during immunotherapy. Enhancing glycolytic capacity of cell therapies could also be a
strategic goal of future cell therapies for patients with neuroblastoma.

P039: “MIF ENHANCES HUMAN MSC THERAPEUTIC EFFICACY IN A HOUSE DUST MITE
MODEL OF ACUTE ALLERGIC AIRWAY INFLAMMATION.”
Ian James Hawthorne, Hazel Dunbar, Seamas Donnelly, Karen English.
Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University, Co.
Kildare Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University,
Co. Kildare Department of Medicine, Trinity College Dublin and Tallaght Hospital, Co. Dublin Kathleen
Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University, Co. Kildare,
Ireland.
Mesenchymal stromal cells (MSCs) are a subset of bone-marrow derived cells with cytoprotective and
immunomodulatory capabilities. The therapeutic efficacy of MSCs can be influenced by the disease
microenvironment present. Our previous research has identified the requirement for MSCs to be activated by proinflammatory signals to facilitate or enhance their efficacy. High expression levels of the pro-inflammatory
cytokine macrophage migration inhibitory factor (MIF) are present in a range of inflammatory diseases including
severe asthma. We hypothesised that high levels of human MIF license human MSCs augmenting their ability to
act as a therapeutic. The influence of hMIF on MSC therapeutic efficacy was investigated in vivo using a clinically
relevant house dust mite (HDM) (Dermatophagoides pteronyssinus) model of acute allergic airway inflammation
on novel transgenic humanised MIF mice. Humanised mice were generated to differentially express varying levels
of hMIF based on the number of repeats of the CATT polymorphism in the promoter region of the MIF gene.
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Humanised 7-CATT mice contain a larger number of CATT repeats than 5-CATT mice resulting in enhanced MIF
promoter activity. hMSC protect against HDM induced allergic airway inflammation in transgenic mice
expressing high levels of hMIF. hMSCs significantly reduce inflammatory cell infiltration, goblet cell hyperplasia
and extracellular matrix deposition in high MIF expressing 7-CATT transgenic mice. hMSC also significantly
reduce eosinophil number in the bronchoalveolar lavage fluid of 7-CATT mice.

P040: “HUMAN HEPATIC CD56BRIGHT NK CELLS DISPLAY A TISSUE-RESIDENT
TRANSCRIPTIONAL PROFILE AND ENHANCED ABILITY TO KILL ALLOGENIC CD8+ T
CELLS.”
Gráinne Jameson1, Cathal Harmon2, Rhyla Mae Santiago3, Diarmaid D. Houlihan4, Tom K. Gallagher 5,
Lydia Lynch2, Mark W. Robinson3*† and Cliona O’Farrelly 1,6†.
1 School of Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Dublin, Ireland 2
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, United States 3 Department of Biology,
Kathleen Lonsdale Institute of Human Health Research, Maynooth University, Maynooth, Ireland 4 Liver Unit,
St. Vincent’s University Hospital, Dublin, Ireland 5 Hepatopancreaticobiliary Group, St. Vincent’s University
Hospital, Dublin, Ireland 6 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute,
Trinity College Dublin, Dublin, Ireland..
Liver-resident CD56brightCD16- natural killer (NK) cells are enriched in the human liver and are phenotypically
distinct from their blood counterparts. Although these cells are capable of rapid cytotoxic effector activity, their
functional role remains unclear. We hypothesise that they may contribute to immune tolerance in the liver during
transplantation. RNA sequencing was carried out on FACS sorted NK cell subpopulations from liver perfusates
(n=5) and healthy blood controls (n=5). Liver-resident CD56brightCD16+/- NK cells upregulate genes associated
with tissue residency. They also upregulate expression of CD160 and LY9, both of which encode immune
receptors capable of activating NK cells. Co-expression of CD160 and Ly9 on liver-resident NK cells was
validated using flow cytometry. Hepatic NK cell cytotoxicity against allogenic T cells was tested using an in vitro
co-culture system of liver perfusate-derived NK cells and blood T cells (n=10-13). In coculture experiments,
hepatic NK cells but not blood NK cells induced significant allogenic T cell death (p=0.0306). Allogenic CD8+ T
cells were more susceptible to hepatic NK cytotoxicity than CD4+ T cells (p<0.0001). Stimulation of hepatic
CD56bright NK cells with an anti-CD160 agonist mAb enhanced this cytotoxic response (p=0.0382). Our results
highlight a role for donor liver NK cells in regulating allogenic CD8+ T cell activation, which may be important
in controlling recipient CD8+ T cell-mediated rejection post liver-transplant.

P041: “CHILDREN WITH MULTISYSTEM INFLAMMATORY SYNDROME (MISC): ENDOTOXIN
TOLERANT IMMUNOPHENOTYPE.”
Johana Isaza-Correa1,2, Lynne Kelly1,2, Laura Ryan1,2, John Allen1,2, Jennifer Jones3, Dean Huggard1,2,
Emer Ryan1,2, Bridget Freyne3, Cillian O Mhaoldhomnaigh3, Sarah Geoghehan3, Patrick Gavin3, Timothy
Ronan Leahy1,3, Karina Butler3, Eleanor J Molloy1-6.
1Discipline of Paediatrics, Trinity College, the University of Dublin, Dublin, Ireland. 2Trinity Translational
Medicine Institute & Trinity Research in Childhood Centre (TRiCC), Trinity College Dublin; 3Infectious
Diseases/Immunology & 4Neonatology, Children's Health Ireland at Crumlin, 5 The Children’s Health Ireland
at Tallaght, Dublin; 6Paediatrics, Coombe Women and Infants University Hospital, Dublin, Ireland..
MISC is a complex disorder affecting children weeks after SARS-CoV-2. We aimed to study the changes in the
systemic innate immune response in children with MISC. Immune cells from children with MISC (n=12; 5-13
years) and control children (n=14, 5-15 years) were analysed by flow cytometry for CD11b (cell activation &
migration) and Toll-like receptor (TLR)-4 (lipopolysaccharide recognition, LPS) in neutrophils (CD66b+) and
subpopulations of monocytes (CD14/CD16) stimulated without/with LPS. Changes in subpopulations of
lymphocytes (CD3+, CD19+, CD56+, CD4+, CD8+, TCR Vdelta 1+, TCR Vdelta 2+) were also evaluated.
Thirteen serum cytokines (IL-1α, IL-1β, IL-2, IL-6, IL-8, IL-10, IL-Ira, TNF-α, TNF-β, IFN-Υ, VEGF, Epo and
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GMCSF) and mRNA levels of inflammasome molecules NLRP3, ASC and IL-1β were evaluated. Children with
MISC had significantly decreased CD11b neutrophil and monocyte expression following LPS stimulation
compared to controls with no differences in TLR4. in CD11b and TLR4 was significantly reduced on classical
and non-classical monocytes stimulated with LPS in children with MISC. CD3+ and NK cells were significantly
decreased and B cells proportions increased in children with MISC. IL-6, IL-10, TNF-β and VEGF serum
cytokines increased at basal level, with significantly increased TNF-β with LPS in children with MISC compared
to controls. IL-1RA and EPO were decreased at baseline and post-LPS in children with MISC. NLRP3 and ASC
mRNA were similar with reduced IL-1β in children with MISC post-LPS. Immune tolerance or trained immunity
was prominent in children with MISC and may be amenable to therapeutic intervention.

P042: “IDENTIFYING NOVEL ASPECTS OF IMMUNE CHECKPOINT PATHWAYS TO IMPROVE
RESPONSE RATES IN UPPER GASTROINTESTINAL CANCER.”
Dr. Aoife Kilgallon, Andrew Sheppard, Dr. Brendan Moran, Dr. Joanne Lysaght.
Cancer Immunology and Immunotherapy Group, Department of Surgery, Trinity St. James's Cancer Institute,
Trinity Translational Medicine Institute, Dublin, Ireland.
There is now convincing evidence that immune checkpoint receptors (ICRs) are expressed by multiple human
tumour cells and their intrinsic signalling offers a survival advantage for tumour cells via multiple mechanisms
including alterations in death signals, metabolism, DNA repair and chemoresistance. Emerging evidence suggests
that blocking one immune checkpoint pathway can lead to the expression and dominance of additional checkpoint
pathways this may explain rapid treatment resistance in certain patients and low overall response rates. Now there
is a focus on identifying and targeting multiple immune checkpoint pathways, with dual targeting of CTLA-4 and
PD-1 approved for renal cell carcinoma, non-small cell lung, colorectal and liver cancer and melanoma.
Expression of immune checkpoints is tissue specific to an extent, therefore, to identify the most appropriate targets
in upper gastrointestinal (GI) cancer, expression of ICRs and ligands were assessed on upper GI cancer cells using
a representative cell line panel. This panel includes oesophageal cancer (adenocarcinoma: OE19, OE33 and SKGT-4 and squamous cell carcinoma: OE21 and KYSE-410) and gastric adenocarcinoma cells (KATOIII, NCIN87,
SNU16 and AGS) cell lines. Using flow cytometry, we have found that several of these cell lines basally express
a range of ICRs (including PD-1, TIGIT, LAG-3, TIM-3, VISTA and A2aR) under resting conditions. We have
also found the expression of ICR ligands on these cell lines (PD-L1, PD-L2, CD160, Galectin-9, CEACAM-1,
VSIG-3, CD112 and CD155). These findings will be validated using patient biopsies and pathway analysis to
elucidate the role of these ICRs in upper GI malignancies.

P043: “IL-17A-PRODUCING ΓΔ T CELLS ARE REGULATED BY PD-1 IN A MODEL OF CENTRAL
NERVOUS SYSTEM AUTOIMMUNITY.”
Charlotte M Leane, Kingston H G Mills
Immune Regulation Research Group, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland.
Multiple sclerosis (MS) is a chronic demyelinating autoimmune disease of the central nervous system (CNS).
Experimental autoimmune encephalomyelitis (EAE) is the mouse model for MS and is mediated by the proinflammatory cytokine IL-17A. The main sources of IL-17A in EAE are Th17 cells and γδ T cells. Programmed
cell death protein 1 (PD1) is an inhibitory receptor expressed by T cells and engagement of this receptor negatively
regulates T cell function. The impact of PD-1 expression on γδ T cell function has not yet been elucidated. In this
study, we have examined the role of PD-1 in regulating γδ T cell function in the development of EAE disease. We
found that CD27- γδ T cells express the highest levels of PD-1 in the lymph nodes of naïve mice. Addition of antiPD-1 to lymph node cells from mice with EAE enhanced IL-17A production by CD27- γδ T cells following
activation with IL-1β and IL-23. This increase in IL-17A was reversed in the same system using lymph node cells
from mice that lack γδ T cells. Treatment with anti-PD-1 throughout the course of EAE significantly increased
the proportion of CD27- γδ T cells in the lymph node and significantly enhanced disease severity. These results
suggest that anti-PD1 enhances proliferation of CD27- γδ T cells, thereby increasing IL-17A levels in vivo which
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leads to the exacerbation of EAE. These findings elucidate a novel regulatory mechanism that constrains IL-17Aproducing γδ T cells and modulates the development of autoimmune disease.

P044: “IMMUNOPHENOTYPING PANCREATIC CYSTIC LESIONS.”
Rebecca Lyons, Laura Kane, Dr. Gregory Mellotte, Dr. Barbara Ryan, Dr. Stephen Maher, Dr. Joanne Lysaght.
Cancer Immunology and Immunotherapy Group, Department of Surgery, Trinity St. James’s Cancer Institute
Trinity College Dublin, St. James’s Hospital. Cancer Chemoradiation Research Group, Department of Surgery,
Trinity St. James’s Cancer Institute, Trinity College Dublin, St. James’s Hospital. Tallaght University Hospital,
Dublin. Tallaght University Hospital, Dublin. Cancer Chemoradiation Research Group, Department of Surgery,
Trinity St. James’s Cancer Institute, Trinity College Dublin, St. James’s Hospital. Cancer Immunology and
Immunotherapy Group, Department of Surgery, Trinity St. James’s Cancer Institute Trinity College Dublin, St.
James’s Hospital, Dublin, Ireland.
Pancreatic cancer (PC) is one of the most lethal malignant diseases worldwide and is estimated as the 7th leading
cause of cancer-related death globally. 5-year survival rate for all PC stages combined is ~5% and most patients
present with incurable metastatic disease. Pancreatic cystic lesions (PCLs) are fluid-filled structures found within
or on the pancreas. Most PCLs are detected incidentally during routine investigations, and account for ~13.5% of
diagnosed PC. While many PCLs are benign, others such as intraductal papillary mucinous neoplasms (IPMNs)
possess the ability to undergo malignant transformation and are regarded as precursor lesions of PC. Dysregulated
chemokine release contributes to poor response to immunotherapy in immune-excluded tumours like PC.
Chemokines guide migration of immune cells into tissue however, desmoplastic microenvironments with altered
adhesive capacity cause exclusion of effector immune cells. The secretion and role of pro-/anti-inflammatory
chemokines, growth factors and metastatic dissemination-associated factors remains unknown in pancreatic cyst
fluid (PCF). Our research is utilising multiplex ELISAs to screen low- and high-risk IPMNs, pseudocysts and
patient-matched sera for a range of chemokines and growth factors (Eotaxin, Eotaxin-3, IL-8, IP-10, MCP-1,
MCP-4, MDC, MIP-1α, MIP-1β, TARC, MIF, Fractalkine, I-TAC, RANTES, SDF-1, IL-6, TGF-β, HDF, PDGFAB, VEGF-A, GM-CSF, sICAM-1, and TLSP). Our results show that fractalkine and IL-6 levels were
significantly increased in high-risk serum compared to low-risk and pseudocyst counterparts. Our aim is to
identify soluble targets within PCF that may contribute to PC development, to further elucidate potential pathways
that could enhance immune cell infiltration into tumour tissue.

P045: “CHARACTERISATION OF CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL) IMMUNE
PROFILES USING SINGLE CELL MULTI-OMICS.”
Olwyn R. Mahon 1,2,3, Cathal King 2,3 , Éanna Fennell 2,3, Séamus E. Hickey 1,2,3, Patrick A Kiely 1,2,3,
Ruth Clifford 2,4, Kieran McGourty 2,3.
1
School of Medicine, University of Limerick, Ireland 2 Health Research Institute, University of Limerick, Ireland
3Bernal Institute, University of Limerick, Ireland 4Department of Haematology, University Hospital Limerick,
Limerick, Ireland.
Chronic Lymphocytic Leukaemia (CLL), can be characterised as a B cell malignancy, resulting in infection,
immunosuppression and poor response to some therapeutics in these patients. Given the cellular heterogeneity of
this disease, the full complexity of the immune cell behaviour in CLL has yet to be elucidated. Furthermore, while
detailed studies have been performed on B cells from CLL, there are few studies assessing T cell subset
functionality in CLL. This study aimed to perform in-depth profiling of multiple cell types to characterise the
immune phenotype of CLL using single cell multi-omics by integrating a novel barcoding strategy, Lipid modified
oligonucelotides (LMOs), to allow for hierarchicheal barcoding for sample multiplexing. Specifically, we aimed
to characterise the immune profile of CLL patients and their capacity to respond to stimulation to determine
whether cellular function, specifically T cell function, regained some functional normality post Ibrutinib
treatment. PBMCs derived bio-banked blood samples from 3 cohorts; 1) Healthy blood donors, 2) CLL patients
3) CLL patients on Ibrutinib were obtained from the Blood Cancer Network Ireland, NUI Galway. Cells were
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stimulated with PMA and Ionomycin (5 ng/ml and 50 ng/ml respectively) for 24 hours. Single cells were captured
using BDs Rhapsody capture system before single cell multiomics sequencing was performed to evaluate gene
and protein expression and the immune profiles across these three cohorts. Overall, we believe that these findings
may lead to the classification of, not only the T cells dysfunctional states, but also novel insights into the immune
heterogeneity in CLL patients.

P046: “ELUCIDATING THE PRO- AND ANTI-TUMOUR EFFECTS OF FRACTALKINE IN
OESOPHAGEAL ADENOCARCINOMA.”
Caroline Marion(1), Eimear Mylod(1), Joanne Lysaght(1) and Melissa J. Conroy(1,2)
(1)Cancer Immunology and Immunotherapy Group, Trinity Translational Medicine Institute, Department of
Surgery, Trinity College Dublin, St James’s Hospital, Dublin 8, Ireland. (2)Department of Physiology, School of
Medicine, Trinity College Dublin, Ireland.
Introduction: Oesophageal adenocarcinoma (OAC) is a poor prognosis cancer with a dismal 5-year survival rate
of ~20%. Current response rates to chemo-radiotherapy are only ~30% and new therapeutics are urgently needed.
Our group has reported that fractalkine, a pro-inflammatory chemokine, has a role in the disruption of anti-tumour
immunity in OAC. Preliminary data from our group shows that antagonism of the fractalkine receptor CX3CR1
hinders proliferation of the OAC cell line OE33 and attenuates their features of epithelial mesenchymal transition
(EMT). We propose that fractalkine directly promotes OAC tumour progression and metastasis and that CX3CR1
antagonism might hold potential as a novel therapeutic in OAC patients. Methods: To determine the effects of the
chemokine fractalkine on OAC cells, the OE33 cell lines were treated with recombinant fractalkine (0.1, 1, 5, 10,
100, 200ng/ml) for 24 hours. Cell proliferation was assessed using the CCK8 assay. Results: Treatment with 10,
100 and 200ng/ml fractalkine induced OE33 cell proliferation with highest proliferative rates observed at
200ng/ml. Cell viability assays and flow cytometry experiments are currently being conducted to test the effects
of fractalkine on OE33 cell viability and metastasis. Discussion: These pilot data indicate that high concentrations
of fractalkine enhances cell proliferation of OAC cells and support the hypothesis that CX3CR1 antagonism holds
therapeutic potential in OAC to block fractalkine. Future in vitro and in vivo studies will elucidate the effects of
fractalkine on OAC cell metastasis and examine whether CX3CR1 antagonism can reverse the proliferative effects
of fractalkine in OAC.

P047: “DOES HISTORICAL VIRAL EXPOSURE INFLUENCE COVID-19 DISEASE TRAJECTORY
IN OLDER ADULTS? A MACHINE LEARNING ANALYSIS OF COMPREHENSIVE VIRAL
EPITOPE SCREENING (VIRSCAN) IN THE IRISH LONGITUDINAL STUDY ON AGEING.”
Matt McElheron, Isabella Batten, Eamon Laird, Stephane Pelleau, Brian McSharry, Mark Little, Michael
White, Rose Anne Kenny, Aisling O'Halloran, Nollaig Bourke..
Matt McElheron, Department of Medical Gerontology, Trinity College Dublin, Dublin, Ireland. Mercer’s
Institute for Successful Ageing, St. James's Hospital, Dublin, Ireland. Isabella Batten, Department of Medical
Gerontology, Trinity College Dublin, Dublin, Ireland. Eamon Laird, Department of Medical Gerontology,
Trinity College Dublin, Dublin, Ireland. Stephane Pelleau, Infectious Disease Epidemiology and Analytics Unit,
Department of Global Health, Institut Pasteur, Paris, France. Malaria: Parasites and Hosts Unit, Department
of Parasites and Insect Vectors, Institut Pasteur, Paris, France. Brian McSharry, School of Dentistry and
Medical Sciences, Charles Sturt University, Australia. Mark Little, Trinity Health Kidney Centre, TTMI, Trinity
College, Dublin, Ireland, Irish Centre for Vascular Biology, Trinity College Dublin, Dublin, Ireland. Michael
White, Infectious Disease Epidemiology and Analytics Unit, Department of Global Health, Institut Pasteur,
Paris, France. Malaria: Parasites and Hosts Unit, Department of Parasites and Insect Vectors, Institut Pasteur,
Paris, France. Rose Anne Kenny, Department of Medical Gerontology, Trinity College Dublin, Dublin, Ireland.
Mercer’s Institute for Successful Ageing, St. James's Hospital, Dublin, Ireland. Aisling O'Halloran, Department
of Medical Gerontology, Trinity College Dublin, Dublin, Ireland. Mercer’s Institute for Successful Ageing, St.
James's Hospital, Dublin, Ireland. Nollaig Bourke. Department of Medical Gerontology, Trinity College Dublin,
Dublin, Ireland. Mercer’s Institute for Successful Ageing, St. James's Hospital, Dublin, Ireland.
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Older adults are among the most at risk of SARS-CoV-2 infection – developing more severe disease and
ultimately, suffering increased mortality – yet our research finds that many older adults remain uninfected or
asymptomatic when exposed. The pre-pandemic immune parameters underpinning such differential COVID-19
trajectories are not fully understood. Humans are exposed to multiple viruses throughout their life course which
have the capacity to affect host outcomes, particularly in older individuals. We hypothesis that prior viral exposure
may modulate inter-individual variation in COVID-19 disease trajectory in older adults. We performed prevaccination salivary SARS-CoV-2 and seasonal coronavirus IgG antibody screening (n=3,482) participants of the
nationally representative Irish Longitudinal Study on Ageing (TILDA) using a Luminex multiplex assay. Having
classified individuals as uninfected, symptomatic infected, or asymptomatic infected, we utilised VirScan epitopelevel antibody profiling and immunoprecipitation sequencing to define prior exposure to all known human viruses
in a targeted cohort in plasma samples collected prior to the pandemic (n = 538). Elastic-net machine learning was
used to identify features of previous viral exposure which differentiate between COVID-19 trajectories.
Preliminary results show that viral history may predict subsequent COVID-19 trajectory; early models distinguish
asymptomatic from symptomatic individuals with an accuracy of 54% in test datasets, including potential
associations with epitopes from Epstein–Barr virus. Integration of clinical data and analysis using gradient boosted
decision-tree modelling is ongoing, hoping to further identify patterns of viral history influencing COVID-19
trajectories in older adults.

P048: “IMMUNOMODULATORY EFFECT OF EPIGENETIC MODIFICATION ON T CELL
PHENOTYPE AND FUNCTION IN OESOPHAGEAL ADENOCARCINOMA.”
Brendan Moran, Andrew Sheppard, Aoife Kilgallon, Noel Donlon, John V Reynolds, Joanne Lysaght.
Cancer immunology and immunotherapy Group, Trinity St. James’s Cancer Institute, Department of Surgery,
Trinity Translational Medicine Institute, Trinity College Dublin. Royal College of Surgeons in Ireland, Dublin.
St. James’s Hospital, Dublin 8, Ireland.
Background: Current evidence posits that cancerous tumours “de-activate” the immune system from attacking
malignant cells. Immunotherapy aims to reverse this effect, enabling immune cells to combat the invasion and
spread of malignancies. Histone deacetylase inhibitors (HDACi) are a class of targeted therapies, which can
manipulate the immune response to cancer through epigenetic modification. These drugs have shown promise in
improving oncological outcomes in clinical trials for several malignancies, including T-cell lymphoma and
Multiple Myeloma. This study aims to characterise the effects of HDACi on T-cell phenotype and function, both
in health and in oesophageal adenocarcinoma (OAC), thus bettering our understanding of the mechanisms by
which HDACi exert their effects and potentially identifying opportunities for synergism with other cancer
treatments including immune checkpoint inhibitors. Methods: Unactivated and activated T-cells (antiCD3/CD28), isolated from healthy donors and OAC patients (n=10 per group), were treated with seven
commercially available HDACi (CI-994, Panobinostat, SAHA, SBHA, Scriptaid, Trichostatin A, Tubacin). These
include HDACi which are approved for clinical use. T-cell viability (Annexin V/Propidium Iodide) was assessed
by flow cytometry. Activation, immune checkpoint receptor expression, exhaustion markers, metabolism markers
and cytokine production were assessed by flow cytometry, thus allowing extensive phenotyping of T-cells
following HDACi treatment. Results: There exists a dose-dependent increase in T-cell toxicity for HDACi therapy,
though only minimal toxicity was seen in the lower, clinically relevant dose ranges. Phenotypic analysis of
HDACi-treated T-cells is ongoing. Conclusion: Toxicity results demonstrate that HDACi are a viable clinical
therapeutic option to target T-cells with phenotypic analysis ongoing.
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P049: “INVESTIGATING MIRNA DEREGULATION IN MS USING PATIENT CSF SAMPLES AND
MURINE EX VIVO AND IN VITRO MODELS.”
María Muñoz-San Martín (1, 2), Conor Duffy (1), Grace Tan (1), Romket Pornsakulpaisal (1), Imma Gómez
(2), Ester Quintana (2), Lluís Ramió-Torrentà (2), Claire McCoy (1).
(1) School of Pharmacy and Biomolecular Sciences, RCSI, Dublin. (2) Neuroimmunology and Multiple Sclerosis
Unit, IdIBGi, Girona, Spain.
Multiple sclerosis (MS) is a chronic inflammatory and neurodegenerative disease of the central nervous system.
miRNAs are one epigenetic mechanism involved in the genes-environment interaction that contributes to the
pathology and symptoms in MS. Some pathological MS characteristics include primary demyelination and
neuroinflammation; processes that can be studied using patient CSF samples, murine models such as ex vivo
organotypic brain culture (OBC) or in vitro microglia activation by lipopolysaccharide (LPS). This project aims
to propose potential miRNAs involved in demyelination, neurorepair and neuroinflammation. CSF was collected
from primary progressive MS, relapsing-remitting MS and spinal anesthesia subjects. OBC were established and
demyelination was induced using lysolecithin. N9 microglia cell line was activated in vitro by LPS. miRNA
expression were analysed using OpenArray plates and individual qPCRs. miRNA profiles were analyzed in CSF
samples and in demyelinated and remyelinated OBC. A cross reference analysis between human MS samples and
OBC highlighted miR-21-5p, miR-22-3p, miR-145-5p and miR-335-5p, as their expression patterns might be
similar between ex vivo and in vivo demyelinating processes. The analysis of these four miRNAs in N9 microglia
cell line showed an up-regulation of miR-21-5p and miR-22-3p after LPS activation. Using the publicly available
dataset GSE183038, some validated targets such as SMAD7, STAT3 or Cdc25 might be deregulated during LPS
activation. In conclusion, the comparative analysis between in vitro and ex vivo models and human CSF samples
might be a valuable approach to connect clinical and basic knowledge about miRNAs involved in MS.

P050: “ELUCIDATING THE EFFECTS OF FRACTALKINE AND IL-15 ON NK CELL PHENOTYPE
AND FUNCTION IN OBESITY-ASSOCIATED CANCER.”
Eimear Mylod, Fiona O’Connell, Noel E. Donlon, Christine Butler, John V. Reynolds, Joanne Lysaght, Melissa
J. Conroy.
Cancer Immunology and Immunotherapy Group, Trinity Translational Medicine Institute, Department of
Surgery, Trinity College Dublin, St James’s Hospital, Dublin 8, Ireland. Department of Surgery, Trinity St.
James’s Cancer Institute, Trinity College Dublin, St James’s Hospital, Dublin 8, Ireland. Gastro-intestinal
Medicine and Surgery, St. James’s Hospital, Dublin 8, Ireland. Department of Physiology, School of Medicine,
Trinity College Dublin, Ireland.
Oesophageal adenocarcinoma (OAC) is an aggressive obesity-associated cancer, with a dismal 5-year survival
rate of <20%. OAC patients face treatment response rates of <30% and urgently require new therapeutic options.
Our group have shown that fractalkine recruits natural killer (NK) cells to omentum in OAC patients, to the
detriment of tumour infiltration. We propose targeting fractalkine holds therapeutic potential to redirect NK cells
to OAC tumours. NK cells were treated with fractalkine and/or IL-15. Their phenotype, function and chemotaxis
towards OAC patient-derived tumour conditioned media (TCM) were measured by flow cytometry. NK cell
adhesion to MAdCAM-1 was measured via an adhesion assay. Treatment with fractalkine significantly decreased
fractalkine receptor (CX3CR1) surface expression by NK cells. CX3CR1 re-expression occurred following
transfer of NK cells to fractalkine-free media after 2-hour, but not 24-hour fractalkine treatment. Treatment with
IL-15 significantly increased the frequencies of NK cells expressing death receptor ligands TRAIL and FasL and
adhesion molecules α4 and β7. Fractalkine reduced IL-15-mediated stimulation of TRAIL, FasL and α4β7
expression. Fractalkine treatment alone significantly reduced NK cell migration towards TCM but synergised with
IL-15 to significantly increase NK cell migration towards TCM. Fractalkine and IL-15 treatment had no effect on
NK cell adhesion. Fractalkine attenuates IL-15-induced expression of TRAIL, FasL and α4β7 by NK cells but
synergises with IL-15 to promote NK cell migration. However, alone, fractalkine reduces NK cell migration
towards tumour. These data suggest that therapeutic IL-15 might counteract some but not all detrimental effects
of fractalkine on NK cells in cancer.
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P051: “IMMUNE-MEDIATED NEUROPATHIES DUE TO A NOVEL CORONAVIRUS.”
Nurgul Naurzvai, MD (PhD Student) (13) Bekir Enesyurek, MD (ASS PROF) (2)
1. Kocaeli Acibadem Hospital, Pulmonary Medicine Department 2. Kocaeli Acibadem Hospital, Neurology
Department 3. Istanbul University, Aziz Sancar Experimental Medicine Research Institute, Immunology
Department, Turkey.
Background: Severe acute respiratory syndrome coronavirus 2 virus (SARSCoV-2) caused millions of deaths
around the world and uncountable number of comorbid health conditions that usually called as a long COVID.
After mass lock down and social quaratine, people could visit each other more often and more safely nowdays,
thanks to SARSCoV-2 vaccines. However SARSCoV-2 vaccine related central and peripheral nervous system
pathologies have been reported. Similarly SARSCoV-2 disease (COVID-19) related nervous system disorders are
often seen. The most frequently seen are headache, fatigue, loss of smell and taste, sleep disorders, and cognitive
impairment. Here we present a very rare immune-related neurological diseases that related to COVID-19 and
SARSCoV-2 vaccines. These are Guillain-Barré syndrome (GBS), autoimmune limbic encephalitis (ALE) and
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP). Methods: Patients who have developed
GBS, ALE and CIDP onset within 8 weeks after SARSCoV-2 infection or SARSCoV-2 vaccine, were investigated
retrospectively. Demographics, comorbid diseases, routine laboratory parameters and all tests that done to evaluate
neuronal disease etiology were recorded. All patients were adminitered inravenous immunoglobulin (IVIG) with
current treatment protocol. Continuing neurological complaints and neurological defisits that were evaluated and
noted on the follow up examination that held 3-6 months after the IVIG treatment, were recorded. Results: A total
of 15 adult patients who met an inclusion criteria were evaluated. Mean age was 51±1 years. Eight patients were
diagnosed CIDP, five patients were diagnosed GBS and two patients were diagnosed ALE.

P052: “CHARACTERISING A ROLE FOR THE PERIPHERAL IMMUNE SYSTEM IN THE
PROGRESSION OF AMD.”
Eleanor Noone, Kiva Brennan, Natalie Hudson, Fionn O’Leary, Deirdre Harford, Mark Cahill, Matthew
Campbell, Sarah Doyle.
School of Medicine, Trinity College Dublin, School of Medicine, Trinity College Dublin, School of Genetics &
Microbiology, Trinity College Dublin, Progressive Vision, Sandyford, Dublin 18, Progressive Vision, Sandyford,
Dublin 18, Progressive Vision, Sandyford, Dublin 18, School of Genetics & Microbiology, Trinity College
Dublin, School of Medicine, Trinity College Dublin, Ireland.
Age-related macular degeneration (AMD) is the most common cause of vision loss and blindness in the elderly
population across the developed world. This disease is characterised by a gradual degeneration and death of
photoreceptors leading to central vision loss. Ageing is the single greatest risk factor associated with the
development of AMD. One of the most characterised feature of ageing is an altered immune function, termed
immune-senescence. This study explores the link between ageing, development of cellular senescence and AMD,
with a specific focus on the role of peripheral immune cells. The peripheral cellular immune system has an underappreciated but evident role in AMD with several studies identifying increased circulating serum levels of Creactive protein and interleukin-6 in patients progressing to late stages of the disease. We hypothesise that
suppression of the peripheral immune system, through premature or accelerated immune senescence decreases
the ability of the immune system to respond appropriately, resulting in persistent inflammation which may
contribute to the pathology of AMD. To test this hypothesis, peripheral blood samples were collected from healthy
individuals or AMD patients. Peripheral blood mononuclear cells (PBMCs) have been analysed for markers of
cellular senescence, DNA damage, terminal differentiation and proliferation such as β-Galactosidase, γH2Ax,
CD57 and Ki67. The expression of senescence and immune cells were examined in naturally aged C57 mice and
compared to young mice to identify differences in the aging systemic and retinal environment. This study will
increase our understanding of how immunosenescence can affect the development and progression of AMD.
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P053: “COMPLEMENT COMPONENTS ARE ASSOCIATED WITH RADIORESISTANCE AND CAN
PREDICT RESPONSE TO TREATMENT IN RECTAL CANCER.”
Rebecca O'Brien, Croí Buckley, Aoife Cannon, Sebastian Meltzer, Kathrine Røe Redalen, Joanne Lysaght,
Niamh Lynam-Lennon.
Cancer Immunology and Immunotherapy Group, Trinity St. James’s Cancer Institute, Trinity Translational
Medicine Institute, Trinity College Dublin and St. James’s Hospital, Dublin 8, Ireland Department of Surgery,
Trinity St. James’s Cancer Institute, Trinity Translational Medicine Institute, Trinity College Dublin and St.
James’s Hospital, Dublin 8, Ireland Department of Surgery, Trinity St. James’s Cancer Institute, Trinity
Translational Medicine Institute, Trinity College Dublin and St. James’s Hospital, Dublin 8, Ireland Department
of Oncology, Akershus University Hospital, Lørenskog, Norway Department of Physics, Norwegian University
of Science and Technology, Physics, Trondheim, Norway Cancer Immunology and Immunotherapy Group,
Trinity St. James’s Cancer Institute, Trinity Translational Medicine Institute, Trinity College Dublin and St.
James’s Hospital, Dublin 8, Ireland Department of Surgery, Trinity St. James’s Cancer Institute, Trinity
Translational Medicine Institute, Trinity College Dublin and St. James’s Hospital, Dublin 8, Ireland...
Background Poor pathological response to neoadjuvant chemoradiation therapy (neo-CRT) is a clinical problem
in rectal cancer. There is a need to determine molecular factors influencing response to neo-CRT and identify
novel predictive biomarkers. The complement system plays a role in tumourigenesis and therapeutic response in
cancer. Methods Radiosensitivity of colorectal cancer (CRC) cell lines (HCT116, SW837, HRA-19, SW1463)
was assessed by clonogenic assay. Cells were irradiated using an Xstrahl RS225 X-ray irradiator. Gene expression
was assessed by qPCR. Protein expression and anaphylatoxin production was assessed by ELISA. Transient C3
knockdown was achieved by reverse transfection using siRNA. Circulating C3a levels in pre-treatment rectal
cancer patient sera (n=39) were assessed by ELISA. Results HRA-19 cells are significantly more radioresistant
compared to SW837 and HCT116 cells. Complement proteins and anaphylatoxins were produced by CRC cells.
Complement production positively correlated with surviving fraction at a clinically-relevant dose of 1.8Gy X-ray
radiation. Knockdown of C3 in HRA-19 cells increased radiosensitivity at 2Gy. C3a levels were elevated in pretreatment sera from rectal cancer patients with subsequent poor pathological responses to neo-CRT, when
compared good responders (p=0.039). Conclusion Complement is produced by CRC cells, with increased
expression associated with radioresistance. Transient C3 knockdown increased radiosensitivity suggesting a
functional role for complement in the radioresponse in CRC. In patients, increased C3a levels in pre-treatment
sera was associated with subsequent poor responses to neo-CRT, further supporting a role for complement in
treatment response and highlighting the potential for complement as a biomarker predicting response to neo-CRT
in rectal cancer.

P054: “EXPLORING THE INFLUENCE OF THE ADIPOSE SECRETOME ON DENDRITIC CELL
AND MACROPHAGE PHENOTYPE AND METABOLISM.”
Fiona O’Connell, Eimear Mylod, Aisling B. Heeran, Noel E. Donlon, Maria Davern, Christine Butler, Anshul
Bhardwaj, Narayanasamy Ravi, John V. Reynolds, Margaret R. Dunne, Helen Roche, Jacintha O’Sullivan.
1. Trinity St. James’s Cancer Institute, Department of Surgery, Trinity Translational Medicine Institute, St.
James’s Hospital and Trinity College Dublin, Dublin 8, Ireland. 2. Cancer Immunology and Immunotherapy
Group, Department of Surgery, Trinity College Dublin, St. James’s Hospital, Dublin 8, Ireland 3. Nutrigenomics
Research Group, Conway Institute of Biomedical and Biomolecular Sciences, University College Dublin,
Belfield, Dublin 4, Ireland.
Background Oesophageal Adenocarcinoma (OAC) is the most strongly associated cancer with obesity.
Approximately 75% of OAC patients are obese which results in chronic systemic low-grade inflammation.
Adipose tissue is a regulatory organ with many downstream effects which are still not understood. This study aims
to elucidate what influence obesity has on adipose tissue metabolism and affects immune cell function. Methods
Visceral Adipose Tissue (VAT) explants were treated with radiation and fatty acid treatment to generate adipose
conditioned media (ACM) and assess adipose metabolism. Levels of dendritic cells (DCs) maturation and
macrophage (Mɸ) polarisation following ACM or Tumour Conditioned Media (TCM) exposure was analyzed by
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flow cytometry. ACM and TCM were analyzed via multiplex ELISA to assess secreted pro-inflammatory factors.
Agilent Seahorse Xfe24 was used to measure mitochondrial metabolic parameters in DCs and Mɸs following
TCM and ACM exposure under hypoxia and normoxia. Results DCs treated with iACM showed decreased
expression of maturation markers with increasing radiation in a dose-dependant manner (p<0.05). Mɸ showed
increased expression of pro-inflammatory and anti-inflammatory markers following ACM exposure but only antiinflammatory markers were increased with TCM treatment (p<0.05). DCs and Mɸ showed altered metabolic
profiles following ACM/TCM treatment (p<0.05). Conclusion We have demonstrated that obesity and increasing
radiation doses can significantly alter the immune-metabolic influences of adipose tissue secretome. Alterations
in the secretome of adipose tissue could potentiate the tumour microenvironment and deleteriously affect immune
cell function therefore further interrogation is required to fully elucidate the influence adipose tissue may have in
treatment response.

P055: “METFORMIN RESTORES IMMUNE AND METABOLIC DYSREGULATION IN THE
INFLAMMATORY SKIN DISEASE HIDRADENITIS SUPPURATIVA.”
Andreea Petrasca1, Conor Smith1, Aoife O’Rourke1, Roisin Hambly2, Niamh Kearney2, Mohamed Ismaiel3,
Czara Kennedy3, Alex Zaborowski3, Desmond Winter3, Brian Kirby2, Jean M Fletcher1.
1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin 2
Department of Dermatology, St Vincent’s University Hospital, Dublin 3 Department of Surgery, St Michael’s
Hospital, Dublin, Ireland.
Hidradenitis suppurativa (HS) is a chronic inflammatory disease affecting ~1% of the population. It is
characterised by painful nodules and lesions in intertriginous areas of skin. The disease is under-recognised and
under-diagnosed, and current treatment options are inadequate. Thus, a better understanding of HS pathogenesis
is needed to identify new therapeutic targets. To date, the role of metabolic pathways in HS has not been
investigated. We therefore analysed the immune and metabolic pathways in skin and blood of HS patients
compared with controls using RT-qPCR, multiplex cytokine assay, flow cytometry and seahorse flux analysis.
Furthermore, we determined the effects of the anti-diabetic drug metformin, which is known to modulate
metabolism, in ex vivo skin explant cultures and in blood from patients treated with the drug. We found that HS
PBMC exhibited increased protein levels of activation markers in several lymphocyte populations. In HS skin,
the same markers were elevated in non-immune cells as well as lymphocytes. Analysis of gene expression showed
an increase in glycolytic enzymes and inflammatory cytokines in both skin and PBMC of HS patients. In the skin
explant culture media, we found increased levels of several inflammatory cytokines, which were decreased
following ex vivo treatment with metformin. Finally, glycolytic markers and cytokines were reduced in the blood
of patients treated with metformin. Our findings demonstrate increased inflammation and metabolic activity in
HS, which can be modulated using metformin, highlighting metabolism as a potential new therapeutic target in
HS.

P056: “THE EFFECTS OF SOCIOECONOMIC STATUS AND PSYCHOSOCIAL STRESS ON SARS
COV-2 VACCINE INDUCED IMMUNITY - EARLY RESULTS FROM THE AESS VAX STUDY.”
Conor Reddy, Nicole Roche, Emma Connolly, Laura O'Doherty, Stuart Phelan, Thomas Phelan, Matt
McElheron, Mark Neville, Jean Dunne, Niall Conlon, Nollaig Bourke, Cliona Ní Cheallaigh.
Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland,
Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland,
Department of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland,
HRB-Wellcome Clinical Research Facility, St James' Hospital, Dublin, Ireland, H Department of Clinical
Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland, Department of Medical
Gerontology, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland, Department of
Laboratory Medicine (Biochemistry), St James' Hospital, Dublin, Ireland Department of Immunology, St James'
Hospital Dublin, Ireland, Department of Immunology, St James' Hospital Dublin, Ireland, Department of
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Medical Gerontology, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland, Department of
Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland.
Background: Sharp social gradients in Covid-19 outcomes have been a stark feature of the pandemic, renewing
interest in the social-to-biological processes that underlie them. Vaccine-response studies have previously shown
that chronic/extreme psychosocial stress can impair vaccine-induced immunity to a variety of pathogens.
Recognising the robust association between psychosocial stress and low socioeconomic status(SES), we have
designed a study (AESS-Vax), which will examine stress as a potential biological transduction mechanism for the
negative effects of low SES on disease. Method: Individuals vaccinated with BNT162b2 were recruited at multiple
post-vaccine timepoints and were divided into low SES (n=72), high SES (n=105) and socially excluded (n=26)
groups. Health, demographic and stress questionnaires were administered on recruitment. Vaccine-induced
humoral immunity was measured using a chemiluminescent immunoassay (Roche Elecsys; total anti-Spike(S)
and anti-Nucleocapsid(N) antibodies) and by in-house seroassay (anti-S/N Ig-G/-A/-M). Whole blood was used
to assess cellular immune responses to viral antigen in an Interferon-γ Release Assay (IGRA). Results: Vaccine
induced anti-S antibodies were higher in high SES individuals at 3-4 months post-vaccination (p=0.0481, total
antibodies; p= 0.0025 Anti-S IgG) and remain elevated versus low SES individuals at 5-7 months. Interferon-γ
production on stimulation of whole blood with S-peptides and S-protein is higher in high SES participants 4-8
weeks and 3-4 months post-third dose. Conclusions: There are significant differences in key correlates of
protection after vaccination against SARs-CoV-2 between socioeconomic groups. Further analyses will be needed
to assess the contribution of stress and other potentially explanatory variables to the observed trend.

P057: “MIMICKING CMS4 COLORECTAL CANCER USING A 3D MODEL APPROACH.”
Eileen Reidy (1234), Niamh A Leonard(123), Dr. Aideen E Ryan(1234).
1.
Lambe Institute for Translational Research, School of Medicine, College of Medicine, Nursing and Health
Sciences, National University of Ireland Galway 2. Regenerative Medicine Institute (REMEDI), School of
Medicine, College of Medicine, Nursing and Health Sciences, National University of Ireland Galway 3.
Discipline of Pharmacology and Therapeutics, School of Medicine, College of Medicine, Nursing and Health
Sciences, National University of Ireland Galway 4. CÚRAM, SFI Research Centre for Medical Devices,
National University of Ireland Galway, Ireland.
Colorectal cancer (CRC) is the third most common cause of cancer related deaths worldwide. It can be divided
into four Consensus Molecular Subtypes (CMS) with CMS4 tumours being associated with worst disease-free
progression survival. These tumours are rich in mesenchymal stromal cells (MSCs) and have increased
angiogenesis and inflamed immune phenotype. This project aims to develop a model which mimics aspects of
CMS4 CRC tumour microenvironment (TME). HCT116 and HT29 cells, human CRC cell lines, were cultured in
ultra-low adherent plates and embedded into collagen hydrogels. Previous work using alamar blue and cyquant
assays has shown spheroids from both cell lines are metabolically active and capable of proliferating in the
collagen matrix. To recapitulate stromal dense tumour microenvironments, spheroids incorporating human MSCs
with the CRC cell lines were established. It was found that incorporating MSCs leads to increased outgrowth from
spheroids, potentially showing the increased metastatic ability of CRC in a stromal dense environment. Following
on from this, PBMCs were isolated from healthy patients and co-cultured alongside the MSC dense CRC
spheroids. Immunofluorescence imaging of spheroids is being used to analyse the effect on spheroid size,
morphology, outgrowth and immune infiltration. Understanding the interactions that take place in the TME will
be essential for developing CRC therapeutics in the future. This model provides a promising platform for analysing
and understanding cellular interactions. Work supported by SFI 18/EPSRC-CDT/3583, EPSRC EP/S02347X/1.
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P058: “MAST CELL PROGENITORS IN CHRONIC SPONTANEOUS URTICARIA.”
Ridge Katie, Moran Barry, O' Farrelly Cliona, Conlon Niall.
Ridge Katie - St James's Hospital, Dublin 8 Moran Barry - Trinity College Dublin O' Farrelly Cliona - Trinity
College Dublin Conlon Niall - St James's Hospital, Dublin 8, Ireland.
Chronic spontaneous urticaria (CSU) is a common, debilitating skin disorder characterized by recurring episodes
of hives lasting longer than 6 weeks. Mast cells have been described as the primary effector cell in CSU. Novel
experimental techniques to delineate this cell type have been developed, including the examination of mast cell
progenitors in peripheral blood. This study seeks to characterise human circulating mast cell progenitors (MCPs)
in peripheral blood in patients with CSU and compare findings with healthy controls. We analysed blood samples
from individuals with CSU (n=35) and healthy controls (n=9). PBMCs were isolated from fresh blood samples.
Flow cytometry was used to identify cells which were negative for CD4, CD8, CD19 and CD14 and positive for
CD34, CD13, CD117 and Fcε-R1. Absolute numbers of cells per ml were calculated using fluorescent counting
beads. The mean age for all participants was 33.9 years. Twenty seven participants were female. Individuals with
CSU had significantly higher levels of circulating MCPs in their peripheral blood when compared with healthy
controls (p=0.019). The mean number of mast cell progenitors per ml of blood in patients with CSU was 581.3
(SD=789.6). The mean number of mast cell progenitors per ml of blood in healthy controls was 188 (SD=214.2).
This study provides early evidence of an association between mast cell progenitors and CSU. Correlation with
mature mast cells in peripheral tissues will aid the understanding of the relationship between early cell precursors
and skin disease.

P059: “INVESTIGATING THE IMMUNOMODULATORY EFFECTS OF ANTIBIOTICS AND THE
CAPACITY OF SHORT CHAIN FATTY ACIDS TO RESTORE MACROPHAGE IMMUNE
FUNCTION IN VITRO.”
Kate Roche 1,2, Ed C. Lavelle 2, Natalia Muñoz-Wolf 1, 2.
1. Respiratory & Translational Immunology Laboratory, School of Medicine, Trinity Biomedical Sciences
Institute and Clinical Medicine Tallaght University Hospital. Trinity College Dublin. 2. Adjuvant Research
Group, School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute. Trinity College Dublin.
Ireland.
The intestinal microbiota has emerged as a modulator of the local mucosal immune system and in distal organs
including the liver, the lungs and the brain. Changes in the balance of the gut microbial communities known as
dysbiosis, results in the loss of commensal bacteria. This often results in the loss of important immunomodulatory
metabolites known as short chain fatty acids (SCFA). Gut dysbiosis is also linked to impaired macrophage
function, but whether this is due to loss of SCFA production remains unknown. Therapeutically administered
antibiotics are major drivers of gut dysbiosis. Furthermore, antibiotics have direct modulatory effects on immune
cells, including macrophages. Here we hypothesised that SCFAs could help alleviate antibiotic-induced immune
impairment in macrophages. Using undifferentiated and phorbol 12-myristate-13-acetate (PMA)-differentiated
THP1 human monocytic cells we assessed gene expression and cytokine production after stimulation of this
monocyte/macrophage cell line with TLR ligands. Then we evaluated how commonly used antibiotics
penicillin/streptomycin and vancomycin modulate the response of THP1 cells to TLR ligands. Finally, we
investigated whether the introduction of the SCFA butyrate, could help lessen the effects of antibiotics on these
macrophages. Preliminary results show that treatment with butyrate alleviates inflammatory cytokine production
upon stimulation of these cells. This work could help devise new strategies to manage the detrimental effects of
antibiotics on immune cells.
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P060: “THE DIVERSITY OF IMMUNOMETABOLISM ACROSS TUMOUR SITES IN METASTATIC
OVARIAN CANCER PATIENTS.”
Karen Slattery1, Kate Glennon2, Donal Brennan2, Lydia Lynch1,3,4.
1 School of Biochemistry and Immunology, Trinity College Dublin, Dublin, Ireland. 2 Mater Misericordiae
University Hospital, Department of Gynaecological Oncology, Dublin, Ireland. 3 Brigham and Women’s
Hospital, Boston, MA, USA. 4 Harvard Medical School, Boston, MA, USA.
Ovarian cancer (OC) is the most lethal cancer in women worldwide. Trials of immune checkpoint inhibitors in
OC to date have failed despite the fact that the OC tumour microenvironment is often enriched with tumour
infiltrating lymphocytes (TILs) which are important for controlling tumour growth. Cellular metabolism regulates
TIL function however this has not been extensively investigated in OC. Here we show that TILs in primary ovarian
tumours have significant mitochondrial dysfunction alongside reduced markers of glycolysis, compared to
matched PBMC and benign tissue. The expression of amino acid uptake receptors was increased in TILs of
primary tumours, suggesting a switch in metabolic configuration. TILs from metastatic omental tumours and
ascites had unique metabolic profiles, characterised by healthier mitochondria, and reduced expression of iron and
amino acid uptake receptors. Despite residing in a lipid rich environment, lipid content was dramatically
decreased, and SCENITH analysis suggests a reduced reliance on fatty acid oxidation. These contrasting
metabolic phenotypes were associated with unique expression patterns of checkpoint receptors and cytotoxicity
markers. Despite appearing more metabolically fit, TILs from metastatic omental deposits and ascites were unable
to produce anti-tumour cytokines such as IL2 and IFNg. We have demonstrated for the first time a metabolic
dichotomy of TILs between primary and metastatic tumours in human cancer. These configurations were
associated with unique expression patterns of functional and checkpoint markers. Our study highlights the
importance of studying metastatic tumours as well as primary tumours, particularly given that most cancer-related
death are caused by metastatic disease.

P061: “NOVEL ROLE OF TH17 DRIVEN HYPERPROLIFERATIVE KERATINOCYTES IN THE
INFLAMMATORY SKIN CONDITION HIDRADENITIS SUPPURATIVA.”
Conor M Smith, Barry Moran, Alexandra Zabarowski, Mark Ryan, Jozsef Karman, Robert W Dunstan,
Kathleen M Smith, Jana Musilova, Karsten Hokamp, Kingston HG Mills, Margaret O’Donnell, William J
Housley, Desmond C Winter, Brian Kirby, Jean M Fletcher.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland
Department of Surgery, St. Vincent's University Hospital, Dublin, Ireland Former AbbVie Employee Abbvie,
Immunology Systems Computational Biology, Cambridge Research Center, 200 Sidney Street Cambridge,
Massachusetts, USA 02139 Abbvie, Immunology Systems Computational Biology, Cambridge Research Center,
200 Sidney Street Cambridge, Massachusetts, USA 02139 Department of Dermatology, St. Vincent's University
Hospital, Dublin, Ireland Department of Genetics, School of Genetics and Microbiology, Smurfit Institute of
Genetics, Trinity College Dublin, Ireland School of Biochemistry and Immunology, Trinity Biomedical Sciences
Institute, Trinity College Dublin, Ireland St Vincent’s Private Hospital, Dublin, Ireland AbbVie, 100 Research
Drive, Worcester, MA 01605, USA Department of Surgery, St. Vincent's University Hospital, Dublin, Ireland
Department of Dermatology, St. Vincent's University Hospital, Dublin, Ireland School of Medicine, Trinity
Biomedical Sciences Institute, Trinity College Dublin, Ireland.
AIMS: To examine the role of hyperproliferative keratinocytes in the inflammatory skin disease hidradenitis
suppurativa (HS). METHODS: Flow cytometry and single-cell RNA-sequencing was performed on CD45- cells
from HS lesional and healthy control skin. Single-cell RNA-sequencing data was interpreted using Seurat,
Monocle3, enrichR and Nichenetr. RESULTS: 23 distinct cellular populations were revealed by single-cell RNAsequencing, including keratinocytes, fibroblasts, melanocytes, endothelial cells, pericytes and smooth muscle
cells. A keratinocyte population, termed hyperproliferative keratinocytes given its expression of proliferation
markers (KRT6A, KRT16 and KRT17), was significantly enriched in HS lesions compared to healthy controls.
These hyperproliferative keratinocytes were the source of a number of differentially expressed genes in HS,
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including antimicrobial peptides S100A8 and S100A9, and chemokines CXCL1 and CXCL8, many of which lie
downstream of IL-17 signalling. Ligand-receptor interaction analysis demonstrated that Th17-derived ligands
promote the expression of proinflammatory markers in hyperproliferative keratinocytes detailing an important
role of this Th17:keratinocyte axis in HS inflammation. Pseudotime trajectory analysis suggest that
hyperproliferative keratinocytes have an altered differentiation program, while they also have an altered metabolic
profile with dysregulated glycolysis and oxidative phosphorylation pathways. Flow cytometric analysis confirmed
the upregulation of hyperproliferative keratinocytes in HS lesions compared to healthy control skin.
CONCLUSION: These findings suggest that hyperproliferative keratinocytes play an important role in the
pathogenesis of HS. Th17 cells interact with keratinocytes inducing the expression of proinflammatory markers
and altering the differentiation program of HS keratinocytes. To our knowledge, this is the first characterisation
of hyperproliferative keratinocytes in HS, which may direct future studies.

P062: “THE EFFECT OF THE PEROXISOME PROLIFERATOR-ACTIVATED RECEPTOR-DELTA
(PPAR-DELTA) ON MESENCHYMAL STROMAL CELL (MSC) GENE EXPRESSION IN
CYTOKINE-NAIVE AND LICENSED MSCS.”
Courteney Tunstead, Dr. Karen English.
Maynooth University, Ireland.
Mesenchymal Stromal Cells (MSCs) are a group of multi-disciplinary cells that have attracted significant attention
as a cell-based therapy for a wide variety of inflammatory conditions, such as acute respiratory distress syndrome
(ARDS). This is due to their immunomodulatory and immunoregulatory properties. Studies have shown that
MSCs require licensing or activation in order to be considered efficacious, and the disease microenvironment is
thought to play an important role. Pro-inflammatory cytokines such as TNF-alpha and IFN-gamma are two of the
primary factors within the microenvironment that have the ability to license the MSCs. There are also factors that
can negatively regulate MSC activation and function, and the nuclear receptor, Peroxisome Proliferator-Activated
Receptor (PPAR) delta, has shown to be one of them; reducing MSC efficacy in vivo upon stimulation. PPARdelta is a member of the PPAR family of ligand-activated nuclear receptors that are ubiquitously expressed on all
cells, including MSCs. In the context of ARDS, the presence of PPAR-delta ligands may lead to the activation of
PPAR-delta in MSCs, decreasing MSC therapeutic efficacy. In order to investigate this, an appropriate agonist
(GW 0742) and antagonist (GSK 3787) at varied concentrations (0.1uM-5uM) were used to either stimulate or
block the PPAR-delta receptor, respectively. The relative gene expression was then assessed for a range of genes
known to implement MSC immunomodulatory function. This study was completed in the presence of cytokinenaïve and licensed MSCs, to assess the effects of MSC licensing on the therapeutic efficacy of MSCs, in the
presence of PPAR-delta ligands.

P063: “INFLAMMASOME ACTIVATING NANOPARTICLES PROMOTE PROTECTIVE ANTITUMOUR CD8+ T CELLS.”
Ross Ward, Natalia Muñoz-Wolf, Ed Lavelle.
Adjuvant Research Group, School of Biochemistry and Immunology, Trinity College, Dublin 2, Ireland.

It is estimated that 1 in 2 people will develop cancer in their lifetime, necessitating novel and improved
preventative and therapeutic strategies. In this context, both prophylactic and therapeutic cancer vaccines have
shown significant promise as standalone therapies or in combinatorial approaches with checkpoint therapies.
Cancer vaccines have the potential to induce long-lasting anti-tumour cell-mediated immunity (CMI) through the
cross-priming of cytotoxic T lymphocytes (CTLs) and T helper 1 (Th1) cells. However, the development of such
vaccines has been hindered by a lack of adjuvants that effectively drive CMI, coupled with poorly defined adjuvant
mechanisms of action (MOA) arising from empirical adjuvant discovery instead of rational design. The size of
nanoparticulate adjuvants has emerged as a key parameter of adjuvanticity, and the Lavelle lab has characterised
50nm polymeric nanoparticles (NPs) as promising adjuvants capable of eliciting CMI, but insights into their MOA
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and the functionality of induced response remained to be determined. Utilising intramuscular prime-boost
vaccination in mice, we have identified components of the non-canonical inflammasome pathway as essential to
50nm NP adjuvanticity, providing crucial insights into their MOA. Using prophylactic and therapeutic vaccine
tumour challenge models, we have shown that 50nm NPs drive potent and durable anti-tumour responses leading
to protection from tumour establishment and enhanced survival. Furthermore, the vaccine-induced correlates of
protection were identified, predominantly dependent on the induction of antigen-specific CD8+ T cells. In
summary, this project has elucidated critical insights into the MOA governing 50nm NP adjuvanticity and the
potent anti-tumour functionality of these adjuvants.

P064: “MHC-II IS NOT REQUIRED FOR EFFICIENT OPC DIFFERENTIATION.”
Jessica A. White, Alerie Guzman de la Fuente, Andrew Young, Rebecca Ingram, Yvonne Dombrowski, Denise
C. Fitzgerald.
The Wellcome-Wolfson Institute for Experimental Medicine, Queen’s University Belfast, 97 Lisburn Road, BT9
7BL, Northern Ireland.
Multiple sclerosis is an immune-mediated inflammatory disease of the central nervous system (CNS), primarily
characterised by the loss of myelin and oligodendroglia (demyelination). While there are no treatments targeting
myelin repair, our lab has shown that regulatory T cells (Treg) can drive oligodendrocyte progenitor cell (OPC)
differentiation and remyelination. This pro-regenerative immune response by Treg is known to be mostly
dependent on MHC-II. As MHC-II is also upregulated in the CNS by glial cells important to myelin regeneration
(microglia, astrocytes, and oligodendrocytes), we hypothesised that MHC-II is required for efficient OPC
differentiation and remyelination. To test this hypothesis, we used in vitro pure OPC cultures and an in vivo model
of lysolecithin-induced demyelination in WT and MHC-II-deficient mice. Surprisingly, we found that nonactivated Treg significantly drive OPC differentiation in an MHC-II-independent but contact-dependent manner
in vitro. Immunofluorescence staining of spinal cord sections also revealed the absence of MHC-II does not
significantly affect the number of oligodendrocyte lineage cells, proliferating OPCs and differentiated
oligodendrocytes following demyelination. There was also no effect on lesion size, indicating MHC-II deficiency
does not increase the burden of demyelination Together, these findings suggest a novel MHC-II-independent
mechanism for Treg in efficient OPC differentiation. Ongoing work is investigating whether MHC-II is necessary
for remyelination in vivo and the mechanism(s) by which Treg function beyond what is classically known in
regeneration.

P065: “CHRONIC IFNΑ TREATMENT INDUCES LEUCOPOIETIC CHANGES AND
DYSREGULATES IMMUNE CELL METABOLISM IN MALE WISTAR RATS.”
Anjali Yennemadi, Gráinne Jameson, Carolina De Pasquale, Mary Glass, Massimiliano Bianchi, Joseph Keane,
Gina Leisching.
Trinity Translational Medicine Institute, Trinity College Dublin, Ireland.; Ulysses Neuroscience Limited, Trinity
College Institute of Neuroscience, Lloyd Institute, Trinity College Dublin, Ireland.
Interferon (IFN)α therapy has been used extensively in treating various disease conditions. However, chronic
IFNα exposure has also been linked to activation-induced cell death in immune cells and subsequent autoimmune
disease development such as rheumatoid arthritis and systemic lupus erythematosus. Using in situ techniques, we
aimed to identify the pathogenic processes underlying the immunometabolic dysregulation linked to chronic IFNα
exposure. We obtained femurs and trunk blood from male Wistar rats treated with either human recombinant
interferon alpha-2a, or BSA/saline (0.9% NaCl) three times/week for three weeks. Glycolytic activity and
mitochondrial function were assessed using Seahorse technology on bone marrow (BM)-derived immune cells,
and BM-derived macrophages (BMDMs). To examine mitochondrial morphology, Mitotracker red-stained
BMDMs were imaged using confocal microscopy. Flow cytometry was used to phenotype total immune cell
populations in BM and blood. Plasma lactate and succinate levels were quantified. The total BM immune cell
populations and BMDMs in IFNα-treated rats both exhibited increased basal OCR, decreased maximal respiration,
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and increased non-mitochondrial oxygen consumption, indicating mitochondrial dysfunction. IFNα-treated
BMDMs showed punctate mitochondrial morphology (versus controls), had greater plasma succinate levels, and
increased frequencies of blood monocytes and immature granulocytes. These results show that IFNα therapy
significantly alters immunometabolism in the BM and causes shifts in monocyte and immature granulocytes
populations in blood. Monocytes from IFNα-treated rats also appear to be pre-programmed to differentiate into
macrophages with an inflammatory, hypermetabolic phenotype. Thus, dysregulated immunometabolism is a
pathogenic side-effect of IFNα therapy, that causes inappropriate skewing of host immune responses.

P066: “INCREASING THE ANTI-CANCER FUNCTIONS OF NK-92 NK CELLS THROUGH
TARGETING CELLULAR METABOLISM.”
Mona Alharbi, David Finlay.
School of Biochemistry and Immunology & School of Medicine, Trinity College Dublin, Dublin, Ireland. -School
of Pharmacy and Pharmaceutical Sciences, Trinity Biomedical Sciences Institute, Trinity College Dublin,
Dublin, Ireland. -Biochemistry Department,Science College, King Saud University, Riyadh, Kingdom of Saudi
Arabia.
NK cell-based immunotherapy has become a promising cancer treatment for cancer. One approach is the use of
NK cell lines such as NK-92 as this overcomes many of the technical challenges associated with the use of human
NK cells isolated from the blood. One of the major restrictions for the activity of NK cells against solid tumours
are the conditions within the tumour microenvironment (TME) including adverse metabolic conditions. The
Finlay lab has discovered that cellular metabolism is closely linked to NK cell anti-tumour functions, including
NK cell cytotoxicity. However, little is known about the metabolic requirements for NK-92 to mediate anti-tumour
cytotoxicity. This study investigated the metabolism of NK-92 cells and the importance for metabolic regulators,
including mTORC1 and SREBP, in sustaining NK-92 cytotoxicity. Direct inhibition of metabolic pathways
inhibited NK-92 cytotoxicity. While IL-2 signaling is required for NK92 cytotoxicity, the activity of the
downstream signaling through mTORC1 and Srebp is dispensable. Interestingly, the oxidized cholesterol
molecule 25-hydroxycholesterol (25-HC), a known inhibitor of SREBP activation, potentially inhibited NK-92
cytotoxicity and mitochondrial metabolism, but this appears to be independent of SREBP. 25-HC can be made by
tumour associated macrophages (TAMs) that express cholesterol-25-hydroxylase. These data argue that 25-HC in
the TME would inhibit NK-92 anti-tumour activity. Understanding NK92 cell metabolism will support designing
better cell-based cancer therapeutic strategies in future. The data emerging from this project suggests that one
strategy would be to engineer NK-92 cells to be resistant to the actions of 25-HC.

P067: “THE EFFECTS OF PALMITATE AND LEPTIN ON MESENCHYMAL STROMAL CELL
IMMUNOMODULATION.”
Laura Melanie Bitterlich, Andrew Hogan, Karen English.
Biology department, Maynooth University, Maynooth, Co. Kildare, Ireland, Kathleen Lonsdale Institute for
Human Health Research, Maynooth, Co. Kildare, Ireland.
Human mesenchymal stromal cell (MSC) therapy for inflammatory conditions has been the focus of clinical trials
for many years. It has been demonstrated that the in vivo microenvironment plays a significant role in if and how
a patient responds to MSC therapy. In obesity, elevated pro-inflammatory cytokines, adipokines, and free fatty
acids add to the disease microenvironment and may affect MSC phenotype and functions. TNF-alpha is an
inflammatory cytokine produced by macrophages and elevated concentrations are positively correlated with the
degree of obesity. Priming MSCs with TNF-alpha has been shown to upregulate the production of Cox-2 and
subsequently PGE2, improving the ability of MSCs to suppress pro-inflammatory macrophage activity. Palmitate,
the most abundant saturated fatty acid, mediates cytotoxic and pro-inflammatory effects on a range of immune
cells. Elevated concentrations may negatively affect MSC immunomodulatory function. Furthermore, palmitate
is a known ligand of peroxisome proliferator-activated receptor (PPAR)-delta, agonism of which leads to reduced
MSC immunomodulatory function in vivo. Leptin, an adipokine that regulates the energy metabolism, is crucial
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for the correct function of immune cells. However, the chronically elevated levels found in the obese
microenvironment have been shown to negatively affect natural killer cells regulatory T cells. Our hypothesis is
that through PPAR-delta and leptin signalling, exposure of MSCs to these factors may negatively affect MSC
immunomodulatory functions. In this study, we investigated the impact of palmitate, TNF-alpha, and leptin on
MSC expression and production of immunomodulatory factors, and the subsequent ability of these MSCs to
suppress a pro-inflammatory macrophage phenotype.

P068: “A HIGH-FIBRE DIET IS PROTECTIVE AGAINST BLEOMYCIN-INDUCED PULMONARY
FIBROSIS.”
Tara Brady, Nikolai Pakhomov, Paul McLoughlin, and John A Baugh.
UCD School of Medicine, Conway Institute of Biomolecular and Biomedical Research, University College
Dublin, Belfield, Dublin 4, Ireland.
Introduction: Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive disease characterised by excessive
extracellular matrix deposition in the lung. Current treatment options for IPF are limited. Therefore the disease is
associated with high morbidity and mortality. The consumption of a high fibre diet has been associated with a
reduced risk of respiratory diseases including COPD and asthma. While evidence suggests that gut microbiota
dysbiosis is linked to fibrotic processes in various organs, the link between the gut microbiota, high-fibre diet and
pulmonary fibrosis remains unclear. Aim of Investigation: To assess the effect of a high-fibre diet on the
development of lung injury, fibrosis and inflammation in a mouse model of bleomycin-induced lung fibrosis.
Methods: Male and female C57BL/6 mice were randomly assigned to one of 4 groups: low-fibre (LFib) diet
control, high fibre (HFib) diet control, LFib diet bleomycin or HFib diet bleomycin. Following 4 weeks on diet,
Bleomycin (or saline control) was administered by oropharyngeal aspiration at a dose of 1.5U/Kg in males and
2.25U/Kg in females. Following 21 days of treatment lung injury was assessed. Results: The results showed that
a HFib diet may be protective against bleomycin induced pulmonary fibrosis. Mice fed a HFib diet had improved
survival, reduced weight loss, improved lung compliance and less collagen deposition in the lung when compared
with mice fed a LFib diet. This may be due to a direct effect on fibroblasts or an indirect effect via immune
responses. Conclusions: A diet high in fibre is protective against bleomycin induced pulmonary fibrosis.

P069: “THE IMPACT OF OXYSTEROLS ON CYTOTOXIC T LYMPHOCYTE (CTL)
PROLIFERATION AND EFFECTOR FUNCTION.”
Aisling Cameron.
Trinity College Dublin, Ireland.
Oxysterols are oxidized derivatives of cholesterol that can be synthesized in the cells or can be obtained from the
diet. 27-Hydroxycholesterol is the most abundant oxysterol found in the circulation and is produced by cholesterol
27-hydroxylase (Cyp27a1) while 25-Hydroxycholesterol is synthesized by Ch25h often in response to
inflammation. Oxysterols can promote the growth of cancer cells when present in the tumour microenvironment.
Oxysterols have been found to modulate the activity of two distinct transcription factor families, Liver-X-Receptor
(LXR) and sterol regulatory element binding proteins (SREBP) which are responsible for modulating cholesterol
biosynthesis and uptake. Cytotoxic T lymphocytes (CTLs) are potent immune cells that are activated in response
to an antigen. CTLs depend on SREBP for their proliferation and effector functions. They have a reduced capacity
to proliferate and produce perforin cytotoxic granules in the presence of a pharmacological inhibitor of SREBP,
PF429242. This study explores the effects of oxysterols on the proliferation, metabolism and effector function of
CTLs and whether this effect is occurring due to an effect of the oxysterols on SREBP and LXR transcription
factors.
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P070: “TARGETING IMMUNE RELATED KINASES IN OVARIAN CANCER.”
Jamie Casey, Devlin Wall-Coughlan, Paul Dowling, Frances Drummond, Marion Butler.
Maynooth University, Maynooth University, Maynooth University, Breakthrough Cancer Research, Maynooth
University, Kildare.Ireland.
Ovarian cancer (OvCa) is the most lethal gynaecological malignancy, with ~300,000 women diagnosed each year
worldwide. OvCa is the 4th most common female cancer in Ireland and accounts for ~260 women losing their
lives each year. Ireland has the lowest 5-year survival rate (2010-2014) for OvCa (36%) when compared to 7 other
high-income countries. Surgery and chemotherapy (platinum/paclitaxel) is the most effective first-line treatment
option but ~70% of patients will develop a resistant recurrence. There has been little progress in terms of targeted
treatment for OvCa, while there is no promising drug alternative for patients when chemo-resistance develops.
We have found that knockdown / inhibition of a specific immune related kinase reduces 2D proliferation, colony
formation and anchorage independent growth in a number of Ovarian cancer cell lines. Novel mechanistic insight
into how the knockdown / inhibition of this immune related kinase impacts Ovarian Cancer cell growth has been
uncovered by our group..

P071: “SLC7A5 AMINO ACID TRANSPORTER REGULATES METABOLIC RESPONSES IN
ACTIVATED NK CELLS IN VIVO.”
Chloe Choi, Yuliya Skabytska, Roisin Loftus, David Finlay.
School of Biochemistry and Immunology, Trinity College Dublin, Ireland.
Natural Killer (NK) cells regulate nutrient uptake upon activation to meet the metabolic demands for antitumour
and antiviral immunity. SLC7a5 is the predominant system L amino acid transporter expressed in activated NK
cells. Previous work has shown that blocking amino acid uptake through SLC7a5 in NK cells in vitro disrupted
metabolic pathways and NK cell effector function. We have generated NK cell-specific SLC7a5 KO mice. The
development, frequency, and absolute numbers of NK cells appear to be normal in naïve KO mice. These mice
were then challenged with Poly(I:C), a double-stranded RNA analog, to mimic RNA viral infection. The data
reveal that in Poly(I:C) challenged mice, SLC7a5 null NK cells have metabolic defects beyond reduced amino
acid uptake. In particular, the levels of CD71 expression (transferrin receptor) and the uptake of transferrin-iron
are reduced. Initial data suggests that this may be due to altered mTORC1/ cMyc signaling. Further data supporting
metabolic deficiency in these cells include SLC7a5 null NK cells having decreased mitochondrial mass and
reduced IL-15 induced proliferation. In terms of functionality, SLC7a5 null NK cells have impaired production of
Interferon-gamma and reduced expression of key cytotoxic molecules such as granzyme B and perforin. Culturing
SLC7a5 null NK cells from Poly (I:C) challenged mice show significantly reduced cytotoxicity against tumour
cells ex vivo. This work has important implications for NK cells within the tumour microenvironment where
conditions may impair SLC7a5 expression and/ or the availability of amino acids.

P072: “BIOLOGICAL IRON AND ITS IMPORTANCE FOR PLASMACYTOID DENDRITIC CELL
EFFECTOR FUNCTION.”
Carrie Corkish, Simon O'Shaughnessy, David Finlay.
School of Biochemistry and Immunology, Trinity College Dublin, Ireland.
Plasmacytoid dendritic cells (pDC) are a subset of DC which are implicated in antiviral immunity through their
robust production of type 1 interferon and high expression of the endosomal TLRs. However, their metabolism
has been poorly characterised and only studied using pDC differentiated from bone marrow in vitro, which are
not fully representative of pDC in vivo. High resolution proteomic analysis of pDC isolated directly from the
spleen of mice has uncovered new insights into the metabolic configuration adopted by pDC and revealed an iron
signature to these cells. It's well known that biological iron is an important immune mediator in other immune
cells (NK/T-cells) to sustain proliferation and metabolism. We hypothesise that iron may be important for pDC
function. We have shown that pDC express the highest level of CD71 in comparison to all other immune cell
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subsets in the spleen. We’ve also shown that pDCs constantly recycle iron-bound transferrin both while resting
but also when activated with the TLR9 viral agonist CpGA. Moreover, we’ve shown that free iron availability is
important for sustaining CpGA induced IFNa production in pDC over the short-term. Finally, we see that pDC
possess an iron storage phenotype, expressing high levels of ferritin, potentially to buffer against conditions of
low serum iron availability, as in certain viral infections (E.G. COVID-19), allowing pDC to continue to secrete
IFNa. This is the first time the importance of iron for pDC interferon responses has been described, highlighting
a new role for biological iron in the immune system.

P073: “GLUCAGON LIKE PEPTIDE-1 ANALOGUE THERAPY RESTORES NATURAL KILLER
CELL METABOLISM AND CYTOKINE PRODUCTION IN PEOPLE WITH OBESITY.”
Conor de Barra, 1 Cliona O’Donnell, 2 Mohammed Khalil, 2 Arimin Mat, 2 Ferrah Shaamile, 2 Kiva Brennan,
3 Dónal O’Shea, 2 Andrew E. Hogan, 1.
1=Maynooth University, Maynooth, Ireland 2=St Vincent's University Hospital, Dublin, Ireland 3=Trinity Inst.
of Neurosciences (TCIN), Dublin, Ireland.
Obesity is associated with significant defects in Natural killer (NK) cells. People with obesity (PWO) have lower
NK cell numbers which are less able to kill target cells and have deceased capacity to produce cytokines. This
attenuated function is driven by a defective cellular metabolism which stunts the NK cell’s ability to function
correctly. GLP-1 is a naturally produced gut hormone involved in glucose homeostasis and satiety. Long acting
analogues of GLP-1 are showing great effectiveness as both anti-diabetic and weight loss agents. In addition to
the classical effects of GLP-1, it has been reported to have direct immunomodulatory activity. In this study we
examined the effect of 6 months GLP-1 analogue therapy on NK cell function and metabolism in a cohort of
PWO. We also investigated if GLP-1 related changes in NK cells were due to weight loss or direct. Like previous
studies we found that PWO have reduced NK cell frequencies, paired with defective cellular metabolism and
cytokine production. After 6 months of GLP-1 therapy we demonstrate improved IFN-g and Granzyme B
production in PWO, which is paired with improved cellular metabolism (elevated CD98 expression, mTOR
activity and HK-II levels). Interestingly, we show that these effects are independent of weight loss, and that GLP1 can directly improve the metabolism and function of NK cells from PWO. In conclusion we demonstrate the
GLP-1 therapy can restore NK cell functional responses in obesity independent of weight loss.

P074: “METABOLIC FUNCTION OF PKM2 REGULATES ROS PRODUCTION BY
NEUTROPHILS.”
Juliana Escher Toller-Kawahisa,1,2,3* Carlos Hiroji Hiroki,1,2 Camila Meirelles de Souza Silva,1,2 Daniele
Carvalho Nascimento,1,2 Gabriel Azevedo Públio,1,2 Timna Varela Martins,1,2 Luis Eduardo Alves
Damasceno,1,2 Flávio Protásio Veras,1,2 Paula Ramos Viacava,1,2 Fábio Yuji Sukesada,1 Emily Anne Day,3
Alessia Zotta,3 Tristram Alexander Jasper Ryan,3 Thiago Mattar Cunha,1,2 Fernando de Queiroz Cunha,1,2
Luke Anthony John O'Neill,3 José Carlos Alves-Filho.1,2*
1Department of Pharmacology, Ribeirao Preto Medical School, University of Sao Paulo, Ribeirao Preto, Brazil.
2Center for Research in Inflammatory Diseases, Ribeirao Preto Medical School, University of Sao Paulo,
Ribeirao Preto, Brazil. 3School of Biochemistry and Immunology, Trinity Biomedical Science Institute, Trinity
College Dublin, Dublin 2, Ireland.
Pyruvate kinase isozyme type M2 (PKM2) is an enzyme that regulates the final step of glycolysis – converting
phosphoenolpyruvate (PEP) in pyruvate – and has a critical role in regulating the metabolism and function of
immune cells. However, the role of PKM2 in the regulation of neutrophils’ function remains unknown. Here, we
investigated whether PKM2 contributes to neutrophil activation. We found that neutrophils show constitutive
expression of PKM2, mostly in the cytoplasmic compartment. Pharmacological inhibition or genetic deficiency
of PKM2 decreased lactate production indicating that PKM2 plays an important role in the glycolytic flux of
neutrophils. Moreover, pharmacological inhibition or genetic deficiency of PKM2 decreased ROS production, but
not phagocytic capacity, by zymosan-activated neutrophils. it is known that PKM2-deficiency leads to PEP
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accumulation, which could affect the de novo synthesis of diacylglycerol (DAG) from glucose by inhibiting the
production of its precursor, dihydroxyacetone phosphate (DHAP). We therefore hypothesized that PKM2
deficiency may impair ROS production in neutrophils by inhibiting the de novo synthesis of DAG and,
consequently, avoiding PKC activation. Indeed, we found that DHAP concentration was decreased in zymosanactivated PKM2-deficient neutrophils. Moreover, ROS production was restored by pre-treating PKM2-deficient
neutrophils with 1-oleoyl-2-acetyl-sn-glycerol (OAG), a functional analog of DAG. In vivo, PKM2-deficiency in
myeloid cells impaired controlling of cutaneous bacterial infection. Thus, PKM2 has a major role in regulating
ROS production by neutrophils.1 can directly improve the metabolism and function of NK cells from PWO. In
conclusion we demonstrate the GLP-1 therapy can restore NK cell functional responses in obesity independent of
weight loss.

P075: “A TALE OF TWO CYTOKINES; CIRCADIAN AND METABOLIC RESPONSES TO IL1Β VERSUS TNF IN CHONDROCYTES AND RELEVANCE FOR OSTEOARTHRITIS.”
Lauren E. Fagan 1,2,4, Richard G. Carroll 1, Linda V. Sinclair 5, Andrew J.M. Howden 5, Stephen Fitzsimons
6, Cathal J. Kearney 3,4, Doreen A. Cantrell 5, *Oran D. Kennedy 2,4, *Annie M. Curtis 1,4.
1 Curtis Clock Laboratory, School of Pharmacy & Biomolecular Sciences, RCSI, Dublin, Ireland. 2 Kennedy
Biomechanics Laboratory, Tissue Engineering Research Group (TERG), RCSI, Dublin, Ireland. 3 Kearney
Laboratory, Tissue Engineering Research Group (TERG), RCSI, Dublin, Ireland & Biomedical Engineering,
University of Massachusetts Amherst, USA. 4 Tissue Engineering Research Group (TERG), Department of
Anatomy & Regenerative Medicine, RCSI, Dublin, Ireland. 5 Division of Cell Signalling and Immunology,
School of Life Sciences, University of Dundee, Scotland, UK. 6 McCoy Research Group, School of Pharmacy &
Biomolecular Sciences, RCSI, Dublin, Ireland. * Equal contributors.
Osteoarthritis (OA) is a common joint disease characterised by loss of cartilage and chronic low-grade
inflammation within joints. Chondrocytes are the constituent cell type in cartilage, and in healthy tissue produce
crucial proteins for the stability and strength of cartilage extracellular matrix. With inflammatory mediators such
as IL-1β and TNF, chondrocytes switch from anabolic pro-reparative to catabolic, degradative metabolism with
the release of protease enzymes such as MMP13 - ultimately destructing cartilage leading to OA. However, the
metabolic pathways in chondrocytes which are affected by these cytokines are poorly understood. We show that
IL-1β and TNF stimulation of chondrocytes increases glycolytic metabolism, but suppresses oxidative
phosphorylation. Quantitative proteomics showed distinct proteomic and metabolic differences in response to IL1β or TNF including upregulation of the amino acid transporter Slc7a2, which transports arginine, lysine and
ornithine. However, cellular uptake of arginine alone was induced by IL-1β but not TNF. Strikingly, we showed
that IL-1β-induced Mmp13 could be suppressed by preventing arginine uptake through siRNA silencing of Slc7a2
and also inhibition of glycolysis by the glucose analogue 2-D-deoxyglucose (2-DG). Slc7a2 mRNA induction by
IL-1β treatment is unaffected by 2-DG but is dependent on p38 MAPK signalling. Taken together, these results
show for the first time that these critical inflammatory cytokines exert very distinct metabolic signatures in
chondrocytes. In particular, we demonstrate the importance of arginine uptake through Slc7a2 in terms of IL-1βinduced Mmp13 expression, which may provide a new therapeutic target in the treatment of OA.

P076: “ANALYSIS OF T-CELLS AND THEIR MEMORY SUBSETS IN RESPONSE TO SARS-COV2
SPIKE PEPTIDE ACTIVATION IN COVID-19 PATIENT PBMC SAMPLES.”
Hai Wen Ho*, Senthilkumar Alagesan*, Claire Masterson, Eduardo Ribes Martinez, Daniel O’Toole, John
Laffey, Bairbre McNicholas.
1. Discipline of Anaesthesia and Regenerative Medicine Institute, National University of Ireland Galway,
Ireland, 2. Discipline of Anaesthesia and Regenerative Medicine Institute, National University of Ireland
Galway, Ireland, 3. Discipline of Anaesthesia and Regenerative Medicine Institute, National University of
Ireland Galway, Ireland, 4. Discipline of Anaesthesia and Regenerative Medicine Institute, National University
of Ireland Galway, Ireland, 5. Discipline of Anaesthesia and Regenerative Medicine Institute, National
University of Ireland Galway, Ireland, 6. Discipline of Anaesthesia and Regenerative Medicine Institute,
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National University of Ireland Galway, Ireland & Department of Anaesthesia and Intensive Care Medicine,
Galway University Hospitals, Galway, Ireland. 7. Discipline of Anaesthesia and Regenerative Medicine
Institute, National University of Ireland Galway, Ireland & Department of Anaesthesia and Intensive Care
Medicine, Galway University Hospitals, Galway, Ireland.
Immunological memory is crucial to long-term protection against COVID-19 caused by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV2). In this study, we sought to understand the T-cells memory profile of
COVID-19 patients and their responses upon re-encounter with SARS-CoV2 spike peptide. Peripheral blood
mononuclear cells (PBMCs) from mild to severe COVID patients were stimulated with SARS-CoV2 spike peptide
cocktail and T-cell memory phenotypes (CD45RA & CCR7) were determined via flow cytometry along with
appropriate control. PBMCs from severe patients have high proportion of CD4+ and CD8+ central memory Tcells (Tcm) correlating positively with disease severity, reaching statistical significance between healthy controls
(Mean±SD:9.43±6, 2.29±1.53) and severe disease (Mean±SD:36.19±20.4, 24.99±22.38). Conversely, severe
patients demonstrated low proportions of CD4+ effector memory T-cells (Tem) and its subset that re-expresses
CD45RA (TEMRA), correlating negatively with disease severity. Upon stimulation, increased frequency of CD4+
Tem cells was noted in severe disease as opposed to mild and moderate, with stimulated to unstimulated ratio of
1.21±0.31 compared to 0.92±0.14 and 0.84±0.14 respectively. Moreover, CD4+ T-cells of severe patients
increased their expression of activation markers CD-137 and HLA-DR compared to mild patients upon
stimulation. In conclusion, severe COVID-19 patients have a baseline memory profile with higher proportion of
Tcm and lower proportion of Tem/TEMRA indicating potential for less effective virus clearance. Despite low
proportion of effector memory T-cells at base levels, PBMCs from severe COVID-19 shown to mount a significant
expansion of Tem and greater activation upon re-encounter with SARS-CoV2 spike peptide suggesting strong Tcell recall responses.

P077: “ENHANCING ANTIGEN CROSS-PRESENTATION AND CD8+ T CELL RESPONSES BY
ADSORBING ANTIGEN TO NANOPARTICLES.”
Jorge Huete-Carrasco, Natalia Muñoz-Wolf, Ross W. Ward, Ed C. Lavelle.
Adjuvant Research Group, School of Biochemistry and Immunology, Trinity College, Dublin 2, Ireland.
Vaccination is considered one of the major milestones in modern medicine, facilitating the eradication and control
of life-threatening diseases. Building on key advances in antigen discovery, subunit-based vaccines have recently
been a preferred approach. Subunit antigens require the addition of adjuvants, molecules that enhance the
immunogenicity of the target antigen and influence the nature of the adaptive immune response induced. The
challenge is that there is a lack of adjuvants capable of promoting cellular immunity, which is key in the response
against intracellular pathogens and cancer. Previous work from our lab has demonstrated a size-dependent cellmediated immunity for polymeric nanoparticles, where only those of 50-60nm were able to enhance this type of
response. In addition, we have demonstrated that high and stable adsorption of antigen to the nanoparticles is key
in enhancing cellular immunity. 50nm polystyrene nanoparticles with high adsorption of ovalbumin enhanced
antigen cross-presentation in conventional type 1 DCs and CD8+ T cell activation in vitro. This response was
increased by triggering CD28 on CD8+ T cells. Furthermore, mice immunized with a low concentration of 50nm
polystyrene particles with high adsorption of ovalbumin developed a strong activation of cytotoxic T cells and
Th1-like responses, whereas the humoral response was not increased. Our results indicate that 50nm polystyrene
particles with high adsorption of antigen alongside CD28 co-stimulation could be a promising adjuvant for cancer
vaccines, where the activation of CD8+ T cells and Th1 responses are essential to achieve effective protection.
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P078: “INVESTIGATING NOVEL INTERACTIONS BETWEEN MICRORNA-21, INTESTINAL
MUCINS AND MUCIN RELATED FACTORS.”
Miruna A. Iancu, Sarah Stiegeler, Kevin Mercurio, Sinead Corr.
Department of Microbiology, Moyne Institute of Preventative Medicine, School of Genetics and Microbiology,
Trinity College Dublin, Dublin, Ireland APC Microbiome Ireland, University College Cork, Cork, Ireland.
MicroRNAs (miRNAs) are crucial regulators of intestinal homeostasis, however, their dysregulation is involved
in disease pathogenesis, chiefly, Inflammatory Bowel Disease (IBD). IBD is an idiopathic, chronic inflammatory
disease of the gastrointestinal (GI) tract that is consistently linked with dysbiosis of the gut microbiota.
MicroRNA-21 (miR-21) is an infamous oncomiR that is strongly associated with intestinal inflammation and is
highly expressed in IBD. Recent advances have observed miRNAs shaping the microbiome and in 2018, Johnston
et al. determined that miR-21 amplifies gut microbiota disruption influencing IBD pathogenesis and progression.
Herein, we investigate the potential for miR-21 to target intestinal mucins and factors controlling mucins such
genes mediating O-glycosylation, and their involvement in IBD. Mucins are expressed by epithelial membranes
which partake in cell signalling and mediate protection from harsh environments, invading pathogens and
commensal bacteria. O-glycosylation of mucins is essential as O-glycans act as energy sources and adhesion sites
for commensal gut bacteria. O-glycosylation is a crucial modification as it protects mucins against degradative
bacterial proteases, thus, protecting the epithelial barrier. Mucins have specific O-glycan patterns, deeming
alterations as morbific, causing barrier impairment and inflammation. Inducing miR-21 expression and, hence
inflammation in vitro with the use of the human intestinal epithelial cell lines Caco-2 and HT-29, displays changes
in expression of genes associated with O-glycosylation. Our data suggests potential novel direct or indirect
targeting between miR-21 and mucin/ mucin related factors.

P079: “OXYSTEROLS REDUCE IRON UPTAKE IN CYTOKINE-ACTIVATED NK CELLS,
IMPAIRING NK CELL METABOLISM AND EFFECTOR FUNCTION.”
Cathal Keane, David K Finlay.
Trinity College, Dublin 2, Ireland.
Natural killer cells are cytotoxic lymphocytes with important anti-tumour and anti-viral functions. 25hydroxycholesterol (25-HC), an oxidised cholesterol metabolite, is a potent inhibitor of NK cell glucose
metabolism and NK cell cytotoxicity (Assmann et al. 2017). Oxysterols are also known to insert into membranes
and disrupt plasma membrane fluidity. This can impair critical membrane-associated processes required for NK
cell metabolism such as endocytosis. An environment rich in 25-HC can occur during infection or within tumours
due to the expression of the enzyme that makes 25-HC, cholesterol-25 hydroxylase (Ch25h), in macrophages. My
research asks whether oxysterols like 25-HC, produced and secreted by Ch25h+ macrophages can impact on
metabolism and function of NK cells in a local environment. NK cells treated with IL2/IL12 for 20h and then
exposed to 25-HC for a further 18 hours were viable and equivalent in size to control NK cells but had reduced
perforin and interferon-γ expression alongside impaired cytotoxicity against tumour target cells. Furthermore,
these cells had an iron deprived phenotype, indicated by their increased expression of CD71 at the cell surface
and reduced endocytosis of transferrin. Because of the importance of iron for many metabolic enzymes and the
complexes of the electron transport chain, these cells also had impaired glycolysis and oxidative phosphorylation
and lower mitochondrial mass. This data suggests a new metabolic inhibitory pathway involving oxidised
cholesterol metabolites that could have implications for anti-tumour immunity.
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P080: “GLUTAMINE REQUIREMENT FOR MAIT CELL METABOLISM AND FUNCTION.”
Nidhi Kedia-Mehta, Christina Rollings, Linda Sinclair, Andrew Hogan.
Maynooth University, University College Dublin, Ireland.
Mucosal associated Invariant T cells or MAIT cells are important innate effectors that produce proinflammatory
cytokines such as IFN and IL17. MAIT cells are not only critical for fighting bacterial and viral infections they
are also emerging to be important in defence against cancer. TCR+cytokine induced activation of MAIT cells
results in a change in MAIT cell metabolism whereby, MAIT cells show a significant upregulation of glycolysis.
This glycolytic reprogramming is essential for MAIT cell function and proliferation. We have also previously
shown that mTORC1 and cMyc play an integral role in enabling this metabolic switch. However, little is known
about amino acid uptake and requirement to support MAIT cell function and metabolism. Here we show by
proteomic analysis that several amino acid transporters including the glutamine transporter Slc1A5 is upregulated
in activated MAIT cells. Along with this, the enzymes involved in glutamine lysis such as GLUD1 and GLS are
also upregulated. We explore the requirement of glutamine in further detail by utilizing the inhibitor of GLS CB839 which led to MAIT cell dysfunction in vitro. These data identify an essential role for glutamine and its
metabolism for optimal MAIT cell responses upon activation.

P081: “CHARACTERISATION OF A NOVEL NOX2 INHIBITOR, GSK2795039, USING IN VITRO
MODELS OF MICROGLIAL ACTIVATION.”
Janeen Laabei, Marie Hanscom, David J. Loane.
Trinity College Dublin, Ireland.
NADPH oxidase 2 (NOX2) is an enzyme complex responsible for reactive oxygen species (ROS) production in
microglia. NOX2 also acts as a priming signal for NLRP3 inflammasome activation, which is implicated in
microglial-mediated neuroinflammation during chronic neurodegeneration. GSK2795039 is a novel small
molecule drug that inhibits NOX2 in an NADPH competitive manner. The goal of this in vitro study was to
characterise GSK2795039 in models of microglial activation. Immortalised Microglial (IMG) cell line or primary
microglia from p1 Wistar rat pups were pre-treated with GSK2795039 (NOX2 inhibitor; 1-40μM) or
diphenyleneiodonium (DPI; broad antioxidant; 0.005-0.1μM) and stimulated with either lipopolysaccharide (LPS;
100ng/ml) or LPS (100ng/ml) + ATP(1mM; 10 min) to induce NOX2/ROS and NLRP3 inflammasome activation.
ROS production and cell viability were measured on the cells using CM-H2DCFDA and MTT assays, respectively.
The conditioned media was analysed for IL-1β and TNF-α by ELISA, and levels of nitric oxide (NO) using a
Griess assay. Protein expression of iNOS and NLRP3 were determined by Western immunoblot. In IMG and
primary microglia, GSK2795039 attenuated LPS-induced ROS production, iNOS expression, NO and TNF-α.
Furthermore, in the LPS/ATP model, GSK2795039 attenuated ROS, IL-1β release and NLRP3 expression. Thus,
GSK2795039 attenuated pro-inflammatory activation of LPS-stimulated microglia. GSK2795039 also inhibited
NLRP3 inflammasome activation which may be due to reduced NOX2/ROS signalling. Preliminary results
suggest that GSK2795039 may attenuate pro-inflammatory responses in multiple models of microglial activation.
Thus, GSK2795039 may be a promising therapeutic drug for mitigating the damaging effects of microglialmediated neuroinflammation.

P082: “GENETIC EDITING OF IMMUNE CELLS (GENOME).”
Conor Lawlor, Michael Freeley, Helen McCarthy, Monika Ziminska.
Dublin City University, Dublin City University, Dublin City University/Queen's University/pHion Therapeutics,
Belfast, Queen's University, Belfast/pHion Therapeutics, Northern Ireland.
Chimeric antigen receptor (CAR) T-cell therapy has revolutionised the treatment of leukaemias and lymphomas
through genetic modification of T-cells with antigen-specific CARs that redirects them towards antigens expressed
on the surface of tumour cells. Viral vectors are predominantly used for delivery of CAR genes into T-cells because
these cells are widely known as “hard-to-transfect”. However, there are several shortcomings associated with viral
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vectors for transgene delivery, namely high cost, complex manufacturing procedures, limitations in transgene size
and the risk of insertional mutagenesis due to the vector integrating into the T-cell genome. My project aims to
circumvent these limitations by evaluating a non-viral-based method for transgene gene delivery to human T-cells.
RALA is a 30 amino acid amphipathic peptide that delivers nucleic acids into mammalian cells via endosomalmediated trafficking, with superior efficacy compared to standard Lipofectamine. The positive charge associated
with RALA promotes condensation with negatively charged nucleic acids into self-assembling nanoparticles of
<100nm that facilitate delivery into cells via an endosomal-based mechanism. The low pH of the endosome
promotes conformational changes in RALA leading to endosomal disruption, cargo escape and concomitant gene
expression. To date however, RALA has not been evaluated for transgene delivery to human T-cells. In this study,
we have shown that RALA nanoparticles condensed with plasmid DNA result in a 7.05-fold increase in gene
expression in Jurkat T-cells compared to Lipofectamine. Additional studies are currently optimising the level of
transfection. These studies suggest that RALA could potentially be used to genetically modify T-cells for
autologous-based therapies.

P083: “MESENCHYMAL STROMAL CELLS IN INFLAMMATORY COLON CANCER SHAPE THE
IMMUNOMODULATORY MICROENVIRONMENT AND CAN ALTER MACROPHAGE
PHAGOCYTIC FUNCTION BY SIGNALLING THROUGH PD-1 AND SIRP-Α.”
Niamh A Leonard 1,2, Eileen Reidy1,2,, Oliver Treacy 1,2, Grace 0’Malley 1,2, Hannah Egan 1,2, Thomas
Ritter 2, Laurence J Egan 1, Daniela Loessner 3,4, Aideen E Ryan 1,2.
1 Discipline of Pharmacology and Therapeutics, College of Medicine, Nursing and Health Sciences, National
University of Ireland Galway, 2 Regenerative Medicine Institute (REMEDI), College of Medicine, Nursing and
Health Sciences, National University of Ireland Galway. 3 Centre for Tumour Microenvironment, Bart’s Cancer
Research Institute, Queen Mary University London 4 Faculties of Engineering and Medicine, Monash
University, Melbourne, Australia.
Colorectal cancer (CRC) is the third leading cause of cancer-related deaths worldwide, despite recent
improvements in treatment options. CRC patients with mesenchymal stromal cell (MSC)-rich tumours have the
lowest survival rates and show high levels of immunosuppression and treatment resistance. The role MSCs play
in tumour promotion, in particular, their interaction with macrophages, the most abundant immune cell in CRC,
is incompletely understood. MSCs conditioned with inflammatory CRC media have increased expression of the
immunomodulatory molecules PD-L1 and CD47 at both the RNA and protein levels. Co-culture data revealed
that conditioned MSCs could reduce MHCII and TNF-α and increase CD206 expression on macrophages, while
also suppressing their phagocytic ability. Blocking SIRP-α and PD-1, the receptors for CD47 and PD-L1 on
macrophages, restored macrophage phagocytosis levels in these cultures. The development of a 3D triple-culture
model of CRC combining CRC cells (HCT116), monocytes (THP1) and primary MSCs enabled further
investigation of MSC effects on the tumour immune microenvironment in a more physiologically relevant model.
MSCs in this culture system increased the secretion of MIF, SerpinE1, IL-8, CXCL12 and CXCL1 while also
increasing cancer cell expression of EGFR, supporting tumour growth and proliferation. In conclusion, tumourassociated MSCs have the ability to alter immune cell function and promote tumour protection. A better
understanding of the complex interplay between MSCs and the innate immune system in CRC will reveal novel
cell surface and secreted immunomodulatory targets for patients with stromal-rich tumours and improve patientstratification for immunotherapy treatment.

P084: “MICRORNA BASED STRATEGIES TO ALTER MACROPHAGE PHENOTYPE.”
Frances K Nally 1, Chiara De Santi 1, Stephen Fitzsimons 1, Andreas Heise 2, Sally Ann Cryan 1, and Claire E
McCoy 1.
1. School of Pharmacy and Biomolecular Sciences, RCSI University of Medicine and Health Science, Dublin,
Ireland 2. Department of Chemistry, RCSI University of Medicine and Health Science, Dublin, Ireland.
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Macrophages are key effector cells with a multifaceted role in the innate immune response, capable of both
potentiating inflammation, an ‘M1’ like response, or suppressing it and promoting tissue repair in an ‘M2’ like
state. Manipulation of this polarisation capacity has the potential to be clinically useful in diseases where
inflammatory macrophages are key drivers of pathogenicity, including but not limited to Sepsis, Multiple
Sclerosis, and Rheumatoid Arthritis. MicroRNAs have become increasingly established as key regulators of
cellular processes, including pathways that drive inflammation. Of particular interest is miR-155, whose
expression is high in the ‘M1’ and suppressed in an IL-10 driven ‘M2’ phenotype. Furthermore, previous work in
the group has identified miR-155 target Arginase-2 (Arg2) as a key effector of IL-10 driven pro-resolution
pathways. Here we investigate the therapeutic potential of direct miR-155 inhibition using an anti-miRNA
oligonucleotide (AMO-155), as well as the impact of disrupting the miR-155-Arg2 axis using a Target Site Blocker
(TSB-Arg2) on limiting the macrophage inflammatory response. We show that administration of AMO-155 and
TSB-Arg2 results in changes to macrophage polarisation status, altering surface markers CD80, CD86 and CD71,
mitochondrial metabolism, and overall inflammatory status in an in vivo model of LPS induced inflammation.
Furthermore, we explore AMO-155 and TSB-Arg2 delivery to macrophages using mannose modified star shaped
polypeptides, which are preferentially taken up by LPS stimulated bone marrow derived macrophages. Overall,
this represents a promising strategy for the use of microRNA based therapeutics and their delivery in the context
of inflammation.

P085: “DEFICIENCY OF THE IL36R ANTAGONIST ALTERS THE COMPOSITION OF SKIN
MICROBIAL COMMUNITIES.”
Paloma Narros Fernández, Eirini Giannoudaki, Patrick T. Walsh.
1 Department of Clinical Medicine, School of Medicine, Trinity College Dublin. 2 National Children’s Research
Centre, CHI-Crumlin, Dublin 12. (Both affiliations for the three authors).
IL36R antagonist (IL36Ra) belongs to the IL1 cytokine family and is a natural inhibitor of IL36R signaling.
Deficiency of IL36Ra (DITRA) is a monogenic autoinflammatory disorder that manifests with pustular psoriatic
lesions and sepsis-like systemic symptoms that can be life-threatening. Although, the exact triggers of pustular
psoriatic flares in DITRA patients have yet to be elucidated, adverse drug reactions, viral infections and broader
ill-defined environmental factors likely play a role. Using an Il36Ra deficient mouse (il36rn-/-), we have
demonstrated that IL-36Ra loss results in increased Aldara-induced psoriatic skin inflammation, mirroring
observations in DITRA patients. In contrast, IL36R loss (il36r-/-) attenuated dermal inflammation, highlighting
the central role for IL-36 in psoriasis-like inflammation. As we have previously reported alterations in the gut
microbiome at steady conditions in il36rn-/- mice, we investigated whether skin-resident microbial communities
of these mice could be also altered. Metagenomics shotgun sequencing revealed that while skin resident fungal
and viral community composition were similar in il-36rn-/- and WT littermate mice, significant differences were
evident among bacterial community composition. Specifically, Actinomycetia bacteria were more abundant on
il36rn-/- skin. At the bacterial strain/species level, this alteration was reflected by a significant increase in the
relative abundance of Cutibacterium acnes. These data demonstrate that IL-36Ra expression loss results in specific
alterations in skin bacterial composition. Further studies will define the interplay between these changes and host
specific pathways in the skin and importantly identify the significance of these alterations to the onset of increased
psoriatic inflammation observed in the absence of IL-36Ra.

P086: “NOVEL TYPE I IFN STRUCTURE IN GREEN SEA TURTLE (CHELONIA MYDAS), A
UNIQUE IFN EXPANSION IN AN AMNIOTE.”
Alana Nash, Virag Sharma, David J. Duffy, Elizabeth J. Ryan.
Biological Sciences, University of Limerick, Chemical Sciences, University of Limerick, The Whitney
Laboratory for Marine Bioscience, University of Florida, Limerick Cancer Research Centre and Biological
Sciences, University of Limerick, Ireland.
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The sea turtle is an ancient, jawed amniote that has adapted back to an aquatic habitat. As this species occupies a
unique evolutionary and environmental niche, they provide an opportunity to gain insight into the evolution of
immunity. Our aim is to characterise type I Interferon (IFN) genes in the Green sea turtle (Chelonia mydas). IFN
and IFN-like genes were identified in publicly available genome sequences of C. mydas (GenBank Accession
GCA_015237465.2). Predicted protein sequences were obtained using ScratchProtein predictor. We identified
conserved interferon signal peptides (SignalP), conserved domains (InterProt Scan) and performed multiple
sequence alignments (ClustalOMEGA). RelTime method was used to predict phylogenetic relationship of IFN
genes. C. mydas has 38 type I IFN genes. This includes an IFN-alpha pseudogene with no predicted protein. C.
mydas encodes 3 IFN-tau-like genes, a type of IFN previously reported only in ruminants. We identified 8 IFNbeta-like intronless genes and intriguingly 15 IFN-beta-like genes with a 2 exon, 1 intron structure. Co-existence
of intronless and intron-containing type I IFNs, previously only observed in amphibians, is thought to result from
an independent branching event in the evolution of IFNs. This is the first report of the co-existence of intronless
and intron-containing type I IFN genes in an amniote. Future work will characterize IFN genes in other sea turtle
species, including the oldest surviving sea turtle, the Leatherback (Dermochelys coriacea) to further explore the
evolution of intron-containing IFNs. This work increases our understanding of how type I IFN genes evolve in
the constant host-pathogen arms race.

P087: “INTERLEUKIN-18 ACCELERATES WOUND HEALING AND INDUCES CHANGES IN
CELLULAR ORGANIZATION IN CHOROIDAL NEOVASCULARIZATION.”
Ema Ozaki, Emma Connolly, Rachel Dalton, Kiva Brennan, Matthew Campbell, Sarah L. Doyle.
Trinity College Dublin, Trinity College Dublin, Trinity College Dublin, Trinity College Dublin, Trinity College
Dublin, Trinity College Dublin, Ireland.
The pro-inflammatory cytokine Interleukin-18 (IL-18) has previously been shown to attenuate experimental
choroidal neovascularization (CNV) as a potential immunotherapy for wet age-related macular degeneration, yet
the cellular mechanisms by which IL-18 confers this protection is unclear. This study characterizes the signalling
pathways and changes in cellular organization initiated by IL-18 in vivo using the laser-induced CNV mouse
model and in vitro using cell migration and wound healing scratch assays in primary mouse mesenchymal stem
cells, human retinal microvasculature endothelial cells (HRMECs) and human ocular choroidal fibroblasts
(HOCFs). IL-18 accelerated the infiltration of fibroblasts and macrophages into the CNV lesion and a reduced
pericyte/myofibroblast (aSMA+ PDGRb+) scaffold was observed in IL-18 treated animals implicating an
accelerated and more resolved wound healing response in these mice. This data was matched in vitro where IL18 was seen to augment VEGF-induced cell proliferation and wound healing in HRMECs and MSCs. Changes in
cellular morphology were also observed in HOCFs where these fibroblasts showed a more activated stellate
phenotype in response to IL-18. Interestingly, ELISA analysis on the retinas from CNV administered mice
revealed a reciprocal relationship of IL-18 with FGF2. Overall, our data highlight a role for IL-18 in accelerating
wound repair, microvessel maturation and resolving vascular integrity in the eye.

P088: “ITACONATE AND THE ITACONATE MIMIC, 4-OCTYL ITACONATE, DIFFERENTIALLY
REGULATE TYPE-I INTERFERON RESPONSES.”
Shane Carroll, Emily A. Day, Luke A.J O’Neill.
Inflammation research group, Trinity Biomedical Sciences Institute, Trinity College Dublin. Ireland.
Itaconate is an endogenous immunomodulatory metabolite produced by the enzyme aconitate decarboxylase 1
(ACOD1), the product of the gene Irg1. Both Irg1 and itaconate are highly upregulated in LPS stimulated
macrophages, which suggests a role in pro-inflammatory macrophages1. Itaconate exerts its anti-inflammatory,
antiviral, and anti-microbial effects by covalently modifying target proteins, affecting their function in a process
known as 2,3-dicarboxypropylation. Itaconate has also previously been shown to disturb homeostatic anaplerosis
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via inhibition of complex II, creating a breakpoint in the TCA cycle2. Itaconate’s immunomodulatory properties
are evident by blocking inflammatory factors such as IL1β, IL18, IL6, IL12, NO, and HIF1⍺3. Itaconate has been
shown to boost interferon beta (IFN-β ) and type-I interferon responses following TLR4 activation4. An itaconate
derivative, often used as a tool compound, 4-octyl itaconate (4-OI), has recently been shown to block IFN-β and
interferon stimulated genes upon TLR3 and TLR4 challenge in an NRF2 dependant manner5. However, the
mechanism by which itaconate regulates IFN-β is yet unknown. I have found that the itaconate derivative, 4-OI,
blocked IFN-β and ISGs upon macrophage challenge with TLR3,4,7/8,9, and STING agonists. 4-OI-mediated
suppression of IFN-β was NRF2 dependent. On the other hand, I have found that itaconate alone boosts IFN-β in
a murine model while itaconate boosts IFN-β and type-I interferon responses in murine macrophages in vitro.
LPS-treated Irg1-/- macrophages had a reduced type-I interferon signature by transcriptomic analysis. I have also
confirmed that itaconate boosts IFN-β and ISGs alone and upon TLR4, TLR7/8 and TLR9 challenge, suggesting
the MYD88-NFκB axis may be involved in this regulation. These results show a clear difference between itaconate
and its derivative, 4-OI, on innate immune responses of murine macrophages. Further research is ongoing to find,
mechanistically, how endogenous itaconate regulates type-I interferon responses.

1) Mills, E., Ryan, D., Prag, H. et al. Itaconate is an anti-inflammatory metabolite that activates Nrf2 via
alkylation of KEAP1. Nature 556, 113–117 (2018).
2) Mills E. et al. Succinate Dehydrogenase Supports Metabolic Repurposing of Mitochondria to Drive
Inflammatory Macrophages. Cell. 2016 Oct 6;167(2):457-470.e13.
3) Lampropoulou V. et Al. Itaconate Links Inhibition of Succinate Dehydrogenase with Macrophage
Metabolic Remodeling and Regulation of Inflammation. Cell Metab. 2016 Jul 12;24(1):158-66.
4) Swain A. et Al. Comparative evaluation of itaconate and its derivatives reveals divergent
inflammasome and type I interferon regulation in macrophages. Nat Metab. 2020 Jul;2(7):594-602.

P089: “ELUCIDATING THE ROLE OF STREPTOCOCCUS PNEUMONIAE CAPSULE IN INNATE
IMMUNE RESPONSES IN MACROPHAGE.”
Aoife M. Rodgers1 and Paul N. Moynagh1, 2
1The Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth University,
Maynooth, Co. Kildare, Ireland. 2Wellcome-Wolfson Institute for Experimental Medicine, Queen's University
Belfast, Belfast, United Kingdom.
Introduction: Streptococcus pneumoniae is the leading cause of pneumonia and invasive disease. Infection by S.
pneumoniae results in robust inflammatory responses, necessitated for protective immunity, but may also
contribute to immunopathogenesis. The determinants of host-pathogen interactions mediating such responses are
largely misunderstood. Herein, we investigated the role of the capsular polysaccharide, the major S. pneumoniae
virulence factor, in mediating innate immune responses by macrophages, the first line of cellular immune defence
within the lung. Methods: Murine bone-marrow derived macrophages were infected in vitro with S. pneumoniae
(D39), and innate immune responses were elucidated in terms of intracellular signaling and at a protein level by
ELISA. Such responses were compared to that of its capsule deficient counterpart (D39∆cps). Results As
expected, macrophage internalisation of S. pneumoniae was inhibited by the capsular polysaccharide. Despite
reduced bacterial internalisation of D39 strain, both strains showed comparable levels of induction of the proinflammatory cytokines TNFα or IL-6 post-infection. However, the levels of secreted IL-1β protein in response
to D39∆cps were significantly higher than that compared to D39, suggesting a selective role of the capsule in the
pathway controlling IL-1β production, but not other inflammatory proteins. Both D39 and D39∆cps induced timedependent activation of NF-kB and MAPK pathways, as measured by phosphorylation of the NF-kB inhibitory
protein IkBa and p38 MAPK, JNK, and ERK. Interestingly, infection with D39∆cps resulted in increased
phosphorylation of JNK but not p38 or ERK in macrophages. Conclusion: Our data suggest that macrophage
infection by S. pneumoniae is controlled by multiple innate immune signalling pathways, some of which may be
impaired by the capsular polysaccharide by mechanisms which are currently being precisely defined.
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P090: “DYNAMICS OF PERIPHERAL LYMPHOCYTE SUBSETS FROM BIRTH UNTIL OLD AGE.”
Nawal A. B. Taher, Johana M. Isaza-Correa, Ashanty M. Melo, Lynne A. Kelly, Alhanouf I. Al-Harbi, Mary I.
O'Dea, Zunera Zareen, Emer Ryan, Murwan Omer, Liam Townsend, Eleanor J. Molloy, Derek G. Doherty.
Disciplines of Immunology, Paediatrics and Clinical Medicine, School of Medicine, Trinity College Dublin,
Ireland.
The immune system is inexperienced before birth and tends to be tolerogenic, rather than immunogenic. After
birth, the adaptive immune system develops while facing microbial challenges, but it can become impaired as old
age progresses and persistent inflammation can lead to chronic morbidity, disability and frailty. To investigate
potential contributions of lymphocyte subsets to immunity from birth until old age, we enumerated circulating
innate and conventional lymphocytes and measured serum cytokine levels in 10 cord blood samples and peripheral
blood from 10 healthy term neonates, 23 healthy school-age children, 25 young adults and 11 older adults. Flow
cytometric analysis revealed that B cell frequencies increase during childhood and gradually decrease into
adulthood, whereas natural killer cell frequencies increase throughout life. T cell frequencies remained relatively
constant throughout life, as did their expression of CD4 and CD8. However, all four innate T cell populations
studied – invariant natural killer T cells, mucosa-associated invariant T cells and the Vδ1 and the Vδ2 subsets of
γδ T cells, were extremely rare in cord blood and in peripheral blood of neonates, but they expanded after birth
reaching highest levels in adulthood. Analysis of serum cytokine levels revealed that proinflammatory and T
helper type 1 (Th1) cytokines levels increase in adulthood, whereas Th2 and Th17 cytokine levels remain
relatively constant. These changes in lymphocyte numbers and cytokine levels across the lifetime are likely to
affect immunocompetence, leaving newborn and elderly people susceptible to infection, cancer and immune
mediated disease.

HOST-PATHOGEN INTERACTIONS
P091: “MOLLUSCUM CONTAGIOSUM VIRUS PROTEIN MC089 IS A NOVEL INHIBITOR OF
INTERFERON REGULATORY FACTOR ACTIVATION.”
Mariya Al Hamrashdi, Gareth Brady.
Trinity Translational Medicine Institute, Trinity College Dublin, St. James' Hospital Campus, Dublin, Ireland.
The interferon regulatory factor (IRF) family of transcription factors play a vital role in the human innate antiviral
immune responses with production of interferons (IFNs) as a hallmark outcome of activation. In recent years,
IRF3 has been considered a principal early regulator of type I IFNs (TI-IFNs) directly downstream of intracellular
virus sensing. Despite decades of research on IRF-activating pathways, many questions remain on the regulation
of IRF3 activation. Molluscum contagiosum virus (MCV) is the only known human- adapted poxvirus with MCV
skin lesions being notable for an absence of inflammation. Previous screening of MCV open reading frames
(ORFs) identified MC089 as a possible novel inhibitor of IRF activation. Using luciferase assay, we found that
MC089 specifically targets IRF activation through inhibition of IFN-stimulated response elements (ISREs) and
interferon β (IFNβ) showing a potent inhibition of the pathways that are driven by TANK-binding kinase-1
(TBK1) and IκB kinase ε (IKKε). MC089 has been demonstrated to work similarly with the vaccinia virus protein
(VVC6) in the inhibition of ISREs and IFNβ. Interestingly, direct activation of ISRE luciferase by the transcription
factors IRF3, IRF5 and IRF7 bypasses MC089 indicating an upstream mode of inhibition at the level of IRF3
kinases. Consistently, MC089 immunoprecipitated with IKKε and its scaffold proteins TANK-binding kinase 1binding protein 1 (TBKBP1) and NF-kappa-B-activating kinase-associated protein 1 (NAP1). We believe that by
resolving the mechanism of inhibition of MC089, new insights regarding the regulation of the IRF3-activation
complexes could be discovered.
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P092: “PYHIN PROTEIN IFI207 REGULATES RNA POLYMERASE II ACTIVITY AT THE TNF
GENE AND CONTRIBUTES TO THE ESTABLISHMENT OF KLEBSIELLA PNEUMONIAE
INFECTION.”
Marcin Baran, Claudia Feriotti, Aoife McGinley, Zhaozhao Jiang, Ricardo Calderon-Gonzalez, Amy Dumigan,
Caroline E. Sutton, Kingston H.G. Mills, Katherine A. Fitzgerald, Jose A. Bengeochea and Andrew G Bowie.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin
2, Ireland Wellcome-Wolfson Institute for Experimental Medicine, School of Medicine, Dentistry and Biomedical
Sciences, Queens University Belfast, 97 Lisburn road, Belfast, UK Division of Innate Immunity, University of
Massachusetts Chan Medical School, Worcester, MA, USA.
PYHIN proteins, characterised by an N-terminal Pyrin domain (PYD) and up to two C-terminal HIN200 DNA
binding domains, form a family with 5 members in humans and 13 in mice. PYHINs have been shown to have
critical roles in various aspects of immune responses to pathogens: sensing of pathogen DNA for induction of
IFNs and pro-inflammatory cytokines (IFI16, Ifi204), formation of inflammasomes (AIM2) and acting as
restriction factors for both DNA and RNA viruses. Nuclear PYHINs IFI16, PYHIN1, MNDA and Ifi205 have
been also shown to regulate induction of certain host immune genes, through regulation of transcription. Here we
characterised mouse PYHIN Ifi207, which we found was upregulated in response to pattern recognition receptor
(PRR) stimulation in myeloid cells. Ifi207 was not involved in DNA sensing but rather was required for PRRstimulated Tnf induction. Ifi207 colocalised with active RNA polymerase II (Pol II) in the nucleus and was
required for Pol II transcriptional activity on the Tnf gene. Furthermore, we found that Ifi207 can co-localise and
interact with transcription factor IRF7, and co-operate in driving IRF7-dependent promoter activity. Generation
of Ifi207-/- mice showed no role for Ifi207 in EAE, a mouse model of autoimmunity, but Ifi207 was required for
Klebsiella pneumoniae-stimulated cytokine induction and for the bacteria to establish a lung infection. Thus, we
show for the first time that Ifi207 is a PYHIN directly engaged with the transcriptional machinery, which can
modulate cytokine responses and have a significant impact on the establishment of a pulmonary bacterial infection
in vivo.

P093: “IL-17 AND THE MICROBIOME IN THE HUMAN FEMALE REPRODUCTIVE TRACT.”
Dafne Buffa, Federica Giangrazi, Lorenzo Pasotti, Cliona O'Farrelly.
University of Pavia, Trinity College Dublin, Ireland.
Infertility is a growing issue worldwide. Several factors contribute to successful pregnancy, including, the
maternal immune response and the microbiome of the female reproductive tract (FRT). Endometrial biopsies were
collected from a cohort of 30 women undergoing assisted reproductive technologies (ART), 12 of whom had a
successful pregnancy and 18 of whom failed to sustain a successful pregnancy. Through RNA-seq analysis we
found increased activation of the IL-17A pathway in women from the unsuccessful pregnancy group compared to
those who became pregnant, as well as elevated levels of IL-17A protein in serum and endometrium. In this study
was examined the microbiome in the same endometrial biopsies and identify a possible cause for IL-17A pathway
activation. We identified increased bacterial diversity in samples of women who failed to get pregnant.
Lactobacillus spp. abundance in the pregnant group correlated with serum IL-17A, thus there may be a role played
by IL-17A in the FRT in modulating the microbiome. Taken together, this data suggests that there is a correlation
with IL-17A levels and the local microbiome in the FRT, suggesting a potential impact in female fertility.

P094: “SOCIAL NETWORK IN THE GUT: ACYL-HOMOSERINE LACTONES, QUORUM SENSING
MOLECULES, MODULATE INTESTINAL INFLAMMATION.”
Garance Coquant, Doriane Aguanno, Loïc Brot, Christine Belloir, Julie Delugeard, Nathalie Roger, HangPhuong Pham, Loïc Briand, Marielle Moreau, Luisa De Sordi, Véronique Carrière, Jean-Pierre Grill, Sophie
Thenet, Philippe Seksik.
Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université,
INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de
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Recherche Saint-Antoine, F-75012 Paris, Centre des Sciences du Goût et de l'Alimentation, UMR 1324 INRAE,
UMR 6265 CNRS, University of Bourgogne Franche-Comté, F-21000 Dijon, France, Sorbonne Université,
INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de
Recherche Saint-Antoine, F-75012 Paris, Parean Biotechnologies, Saint Malo, France, Centre de Recherche
Saint-Antoine, F-75012 Paris, Centre des Sciences du Goût et de l'Alimentation, UMR 1324 INRAE, UMR
6265 CNRS, University of Bourgogne Franche-Comté, F-21000 Dijon, France, LVMH Recherche. Life Science
Department, F-45800 Saint Jean de Braye, France, Sorbonne Université, INSERM, Centre de Recherche SaintAntoine, F-75012 Paris, Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris,
Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris, EPHE, PSL University, F75014 Paris, France, Sorbonne Université, INSERM, Centre de Recherche Saint-Antoine, F-75012 Paris,
France.
Acyl-Homoserine Lactones (AHLs) are Quorum Sensing molecules involved in the communication network of
bacteria that also have an impact on the host’s cells. Our group identified one that has never been described in the
gut ecosystem: 3-oxo-C12:2. It was decreased in Inflammatory Bowel Disease (IBD) patients, and its presence
was correlated to normobiosis. We intend to describe 3-oxo-C12:2 effects on gut inflammation and to identify
which signalling pathways are involved. After interferon-γ and lipopolysaccharide exposure, RAW264.7
macrophages were treated with 3-oxo-C12:2 and inflammatory response was monitored by ELISA. A
transcriptome analysis was performed to identify involved inflammatory pathways and then were analyzed by
capillary Western blot. Probenecid, a known allosteric inhibitor for T2R138, was used to study T2R138 role in
AHL signalling. Bitter Taste Receptor (BTR) screening assay was performed to extend the search for 3-oxo-C12:2
receptors. After LPS/IFN-γ activation, TNFα secretion decreased when cells were exposed to 3-oxo-C12:2, in a
dose-dependent manner, reflecting an anti-inflammatory effect. By transcriptomic analysis, we identified the JAKSTAT pathway as differentially down-regulated, 3-oxo-C12:2 prevented JAK1 and STAT1 protein
phosphorylation. In addition, we identified T2R38 as a receptor for 3-oxo-C12:2-HSL and observed that the
molecule activates also five other BTR (T2R13, T2R8, T2R14, T2R1, T2R10). 3-oxo-C12:2 exerted antiinflammatory effects on immune cells by preventing the activation of the JAK-STAT pathway. Those effects were
partially mediated via the activation of BTR. AHLs are new actors in host-microbiota interactions and their study
is a new lead in the IBD physiopathology.

P095: “HUMAN MACROPHAGES REQUIRE GLYCOLYSIS FOR FUNCTIONAL PLASTICITY BUT
WARBURG METABOLISM IS RESTRICTED TO PERIPHERAL AND NOT TISSUE RESIDENT
MACROPHAGES.”
Donal J Cox, Cilian O Maoldomhnaigh, James J Phelan, Karl M Gogan, Sharee A Basdeo1, Joseph Keane.
Trinity College Dublin, Ireland.
Macrophage metabolic phenotypes are diverse; existing along a spectrum from anti- to pro-inflammatory. In
addition, macrophages exhibit a high degree of plasticity and are able to respond differentially to cues in their
microenvironment and to stimulation with infectious agents, which is associated with altered metabolism. We and
others have demonstrated that human monocyte derived macrophage (MDM) metabolism is distinct from that of
mice. A substantial knowledge gap remains in the immunometabolic phenotype and function of distinct human
macrophage subpopulations. Therefore, we studied tissue-resident and blood derived macrophages, in their resting
state and after the addition of IFN-γ or IL-4 to mimic pro- or anti-inflammatory environments, respectively. Cells
were stimulated with Mycobacterium tuberculosis and changes in glycolytic and oxidative metabolism were
monitored. We found that human macrophages, regardless of origin, had a strong induction of glycolysis upon
stimulation, however, only MDM from adults undergo Warburg metabolism whereas AM and neonatal MDM do
not, and was prevented by IL-4 pre-treatment. IFN-γ promoted glycolysis in MDM and significantly enhanced
cellular energetics in AM by upregulating both glycolysis and oxidative phosphorylation. The association of
inflammatory immune function with changes in glycolysis was assessed using the glycolytic inhibitor 2deoxyglucose. IFN-γ promoted cytokine secretion in all human macrophages examined. Antigen processing in
MDM was dependent on glycolysis. IFN-γ enhanced expression of HLA-DR and co-stimulatory molecules, which
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was dependent on increased glycolysis. This study indicates that glycolysis underpins human macrophage
function, but important distinctions in oxidative metabolism are present in macrophages from the blood versus
tissues.

P096: “IL-17-PRODUCING CD4 TISSUE-RESIDENT MEMORY T CELLS MEDIATE PROTECTIVE
IMMUNITY AGAINST BORDETELLA PERTUSSIS INFECTION IN THE NASAL MUCOSA.”
Lucy Curham, Lisa Borkner, Mieszko M Wilk, Barry Moran, Kingston H. G. Mills.
Trinity College Dublin, Ireland.
We have demonstrated that CD4 tissue-resident memory T (TRM) cells, a population of memory T cells that
express CD69 with or without CD103, accumulate and persist in the nasal mucosa of mice following Bordetella
pertussis infection. CD4 TRM cells were a major source of IL-17A in the nasal cavity. Protection against primary
and secondary infection of the nasal cavity with B. pertussis was lost in IL-17-/- mice and in mice depleted of
CD4 T cells. Expansion of IL-17A-producing CD4 TRM cells was accompanied by infiltration of a novel
neutrophil population expressing Siglec-F, which exhibited high NETosis capacity. Accumulation of Siglec-F+
neutrophils was reduced in IL-17-/- mice and mice depleted of CD4 cells. CXCL1, a chemokine required for
neutrophil recruitment, was decreased in the nasal cavity of IL-17-/- mice, whereas intranasal IL-17A
administration induced CXCL1 production in the nasal cavity. This study also revealed that respiratory TRM cells
induced by natural infection or immunisation with a whole cell pertussis (wP) vaccine can produce IL-17A in
absence of TCR activation. We found that TRM cells could be activated directly by the cytokines IL-23 with IL1β or IL-18 or when cultured with innate immune cells stimulated with PAMPs or the unrelated pathogen
Klebsiella pneumoniae. These findings demonstrated that CD4 TRM cells are a major source of protective IL17A in the nasal cavity and may be maintained by non-specific activation.

P097: “TISSUE RESIDENT MEMORY (TRM) CELLS ARE GENERATED IN THE RESPIRATORY
TRACT OF S. AUREUS-COLONIZED MICE.”
Clíodhna Daly.
Trinity College, Dublin, Ireland.
Anti-microbial resistance is a major obstacle in treatment of S. aureus (SA) infection. The development of an
effective vaccine remains a priority. Asymptomatic SA-carriage in healthy individuals potentially confers an
immunological advantages during invasive infection, however, immune phenotypes imprinted by SA colonisation
may impact vaccine function. More in-depth understanding of immune responses to SA-colonisation is required.
TRM cells, maintained at barrier surfaces, are primed by antigen exposure for rapid recall memory responses to
the same/novel pathogens. This study will assess if SA-colonisation expands nasal tissue (NT) TRM cells, and the
potential consequences for subsequent infection and/or vaccination. Mice were intra-nasally colonised with SA.
CD4+ and γδ+ TRM populations within the NT, were identified as CD4+CD69+CD44+CD62L-CD45- and
ƴδ+CD44+CD27-CD45- following i.v. administration of fluorescent CD45 10mins before sacrifice. These cells
produced IL-17 and were expanded up to 28 days post-colonisation, by which time bacteria had been cleared. Reexposure of SA-colonized mice to SA amplified NT IL-17+ CD4+ and γδ+ TRM cell responses. This was
independent of circulating lymphocyte recruitment, as FTY720 administration which inhibited lymphocyte egress
from lymph nodes, did not inhibit TRM cell expansion or cytokine production. Interestingly, intra-nasal LPS
administration to SA-colonized mice 28 days post-colonization also activated IL-17+ CD4+ and γδ+ NT TRM
cells, suggesting a non-specific memory response could be generated. Klebsiella pneumoniae re-challenge also
induced IL-17+ γδ+ NT TRM cells. This data suggests immune exposure induced by SA-colonisation can induce
tissue resident immune responses which enhance the host’s ability to deal with unrelated invasive respiratory
pathogens.
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P098: “POTENTIAL ROLE OF PYHIN PROTEINS IN RESTRICTION OF SARS-COV-2 AND
INFLUENZA INFECTIONS IN EPITHELIAL CELLS.”
Hossam Gewaid1,2, Andrew Bowie1.
1, Trinity Biomedical Sciences Institute, Trinity College Dublin, The University of Dublin, Dublin, Ireland 2,
National Research Centre, Cairo, Egyptof Gerontology, School of Medicine, Trinity Translational Medicine
Institute, Trinity College Dublin, Ireland.
The family of human pyrin and HIN domain-containing (PYHIN) proteins, includes absent in melanoma 2
(AIM2), IFN-γ inducible protein 16 (IFI16), myeloid cell nuclear differentiation antigen (MNDA), pyrin and HIN
domain family member 1 (PYHIN1). IFI16 and AIM2 are well known for their role in immune sensing of DNA
for type I interferon induction and inflammasome activation respectively. IFI16 and PYHIN1 have also been
shown to directly restrict DNA viruses by direct inhibition of viral transcription and replication. Recent
accumulating evidence shows an emerging role of PYHINs in also targeting RNA viruses including, Influenza A
virus (IAV), Zika virus, West Nile virus, and human immunodeficiency virus. Such evidence raised the question
of the possible role of PYHINs in the restriction of the SARS-CoV-2 virus, the cause of the ongoing COVID-19
pandemic, therefore the aim of this study was to test this possibility. We first showed that SARS-CoV2 infection
of either human lung alveolar A549 cells that stably express ACE2 and TMPRSS2 (AAT cells) or normal bronchial
epithelial (NHBE) cells induced IFI16 expression, which was also true for IAV infection of these cells.
Interestingly, increasing the multiplicity of infection (MOI) of SARS-CoV2 caused IFI16 degradation with no
effect on other PYHINs, suggesting that like some herpesviruses, SARS-CoV-2 may target IFI16 for immune
evasion. Further, ectopic expression of IFI16 or PYHIN1 resulted in inhibition of both IAV and SARS-CoV2
replication. These data indicate for the first time a potential role for human PYHIN proteins in the restriction of
SARS-CoV2.

P099 “MICROBIAL DYSBIOSIS AND THE MICROBIAL METABOLITE BUTYRATE STIMULATE
PRO-INFLAMMATORY RESPONSES IN THE HUMAN FEMALE REPRODUCTIVE TRACT.”
Federica Giangrazi, Jamie A. Sugure, David Crosby, Maebh Horan, Aenea Brugman, Louise E. Glover, Mary
Wingfield and Cliona O’Farrelly.
Trinity Biomedical Sciences Institute, Trinity College Dublin; Trinity Biomedical Sciences Institute, Trinity
College Dublin; Merrion Fertility Clinic, Dublin 2; Merrion Fertility Clinic, Dublin 2; Trinity Translational
Medicine Institute, St. Jame's Hospital, Trinity College Dublin; Merrion Fertility Clinic, Dublin 2; Merrion
Fertility Clinic, Dublin 2; Trinity Biomedical Sciences Institute, Trinity College Dublin;Ireland.
The maternal endometrial microenvironment, including the microbiome, is crucial for allowing embryo
implantation. Not much is known of what the canonical microbiome in the endometrium is, therefore, we aimed
to characterise which microbes are present in endometrial biopsies taken from a cohort of women undergoing
assisted reproductive technologies (ART) with either successful or unsuccessful outcomes. Also, the action of
microbial-derived short chain fatty acids (SCFAs) on female fertility was investigated. Through 16S analysis we
identified a more diverse microbiome in the women with unsuccessful pregnancy outcome, with Corynebacterium
spp. and Prevotella spp. abundance significantly higher. Bacterial dysbiosis is associated with variation in SCFA
composition, we thus wondered what effect SCFA have on the endometrium. Butyrate induced increased
expression of AMPs, cytokines, and chemokines in endometrial cells, leading to increased production of IL-17A
protein. We identified that activation of HIF1α and Nf-κB pathways by butyrate is necessary for the expression of
cytokines, chemokines and AMPs, but not for IL-17A. ChIP-seq analysis highlighted a butyrylation binding site
upstream the IL-17A gene. The effect of butyrate on endometrial receptivity and stromal decidualisation was
assessed by treating cells with progesterone with or without butyrate. Butyrate seems to enhance stromal cells
decidualisation and to drive the expression of endometrial receptivity markers. Women who are not able to
conceive show a different microbiome, which may alter local metabolites, including butyrate. We showed that this
SCFA has a pro-inflammatory activity in endometrial epithelial cells and that it impacts on fertility by increasing
stromal decidualisation and epithelial receptivity.
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P0100: “INVESTIGATION OF NOVEL KLEBSIELLA PNEUMONIAE ADHESINS WITH
POTENTIAL AS VACCINE CANDIDATES.”
Yueran Hou, Dominic Stoner, Siobhán McClean.
School of Biomolecular and Biomedical Science, University College Dublin, Belfield, Dublin 4, Ireland.
University of Notre Dame, Indiana, United States.
Klebsiella pneumoniae is a Gram-negative bacterium, which causes respiratory, urinary tract and wound
infections. Pneumonias caused by K. pneumoniae are difficult to treat with mortality rates of 50% despite
antibiotics. The WHO reported that 80% of K. pneumoniae infections were resistant to ciprofloxacin, therefore
there is an urgent need to develop an efficacious vaccine. The aim of this project is to identify proteins used by K.
pneumoniae to attach to host epithelial cells, with a view to identifying novel vaccine antigens. The ability of K.
pneumoniae strains, wild-type, CIP52.145, and capsule-mutant CIP52.145Δcps to attach to lung epithelial cell
lines, A549 and 16HBE14o- was measured. The CIP52.145 strain showed 7.3-fold higher binding to 16HBE14ocells, while the capsule mutant strain showed 4.7-fold more binding to A549s. Subsequently, we used a proteomic
approach to identify novel bacterial adhesins that attached to lung epithelial cells in 2-D blots. In total, 31
identified bacterial proteins were common to both strains. Among these, 23 were not previously identified as
potential vaccine candidates and were short-listed based on novelty, breadth across K. pneumoniae strains and
lack of conservation in E. coli. Three antigens were cloned, expressed in E. coli BL21(DE3), and their roles in
attachment to lung cells confirmed. Splenocytes from male BALB/c mice immunised with one antigen showed
increased levels CD4+ T cells when restimulated.. Immunised mice also showed a strong serological responses
(total IgG antibody titres: 3,906,250). Finally, the novel antigens will be examined for their protective vaccine
efficiency in vivo.

P0101: “CELL PENETRATING PEPTIDES DERIVED FROM MOLLUSCUM CONTAGIOSUM
VIRUS MODULATE PRO-INFLAMMATORY CYTOKINE PRODUCTION.”
Clara Lawler, Gareth Brady.
Trinity College Dublin, Ireland.
Molluscum Contagiosum virus (MCV) exploits key features of host immunity to establish a long-term persistent
infection in humans. MCV primarily infects keratinocytes with minimally inflamed localised lesions containing
high viral loads. Infectivity is maintained through potent immune evasion viral gene expression aimed at multiple
facets of anti-viral and anti-inflammatory signalling. The poorly characterised MCV-human interface provides a
remarkable model to understand inflammatory mechanisms and offers insight into novel therapeutic targets for
inflammatory diseases. To better understand the function behind this host specific co-evolution, cell penetrating
peptides (CPPs) generated from MCV-encoded pro-inflammatory signalling inhibitors were used to highlight the
minimum region required for inhibition. IMPORTANCE CPPs generated from MCV signalling inhibitors block
pro-inflammatory cytokine production.

P0102: “REGULATION OF GLYCOLYSIS AND THE PENTOSE PHOSPHATE PATHWAY IN MTB
INFECTED MACROPHAGES.”
John P. McGrath, Emer E. Hackett, Frederick J. Sheedy.
Macrophage Homeostasis Lab, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland.
An increased rate in glycolytic metabolism has emerged as a key process in mediating host defence against
Mycobacterium tuberculosis (Mtb). However, little is known about the implications of the host/pathogen
interaction in this immune response. Previous work in our lab identified a dampening of glycolysis during Mtb
infection through sustained upregulation of the anti-inflammatory microRNA-21 (miR-21). Subsequent targeting
of mRNA encoding the phosphofructokinase muscle (PFK-M) isoform at this committed and rate-limiting step of
glycolysis by miR-21 results in a diminished host response, primarily through reduction in the levels of proinflammatory IL-1β. However, abolition of glycolysis in Mtb-infected macrophages also alters levels of NO and
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ROS which could be linked to pentose-phosphate pathway activity. Recent work suggests that targeting PFK-1
isoform expression can alter the balance between glycolytic flux and PPP and we hypothesise that Mtb infection
specifically alters PFK-1 isoform expression to reprogramme host metabolism in its favour through increased
PPP. Here, gene expression analysis reveals that infection with viable Mtb favors the up-regulation of oxidativePPP associated genes including G6PDH and 6PGD while repressing pro-glycolytic PFK-1 isoforms, Pfk-m
relative to stimulation of cells with inactivated forms of Mtb. Similarly, live infection increases G6PD enzyme
activity demonstrating increased dependence on PPP carbon flux. To delineate host macrophage antimicrobial
response from Mtb mediated immune-evasion, G6PD inhibition reveals altered PPP enzyme expression pattern,
decreased lactate production and diminished IL-1β secretion, suggesting Non-oxidative PPP scrambling at the
expense of glycolytic carbon flux.

P0103: “VACCINE APPROACHES FOR PROMOTING LOCAL IMMUNITY AND MEMORY TO
BORDETELLA PERTUSSIS IN THE NASAL MUCOSA.”
Caitlín Ní Chasaide, Charlotte Leane, Alicja Misiak, Lisa Borkner, Lucy Curham, Pauline Schmitt, Béré
Diallo, Mieszko M. Wilk and Kingston H.G. Mills.
Immune Regulation Research Group, School of Biochemistry and Immunology, Trinity Biomedical Sciences
Institute, Trinity College Dublin, Ireland.
Alum-adjuvanted acellular pertussis vaccines (aP/alum) fail to prevent Bordetella pertussis infection of the nasal
mucosa, facilitating pathogen transmission. aP/alum vaccines do not induce CD4 tissue-resident memory T cells
(TRM), crucial for local protective immunity in the respiratory tract induced by previous infection with B.
pertussis. Here, we examined why aP/alum vaccines fail to induce TRM cells and how this could be addressed to
improve vaccine efficacy. Bacterial clearance was assessed by colony-forming unit counts following live B.
pertussis challenge of immunized mice. Respiratory TRM cells were analysed by flow cytometry. T cell responses
were assessed in draining lymph nodes (dLN) by measuring ex vivo antigen-specific cytokine production. We
found that expansion of TRM cells in lungs and nasal tissue following B. pertussis infection was suppressed in
mice immunized with the aP/alum vaccine. Immunization with the aP/alum vaccine induced IL-10 production in
dLNs. Genetic or antibody blocking of IL-10 signalling promoted induction of Th1/Th17 TRM cells and enhanced
clearance of B. pertussis from the nasal cavity. Addition of the novel adjuvant LP-GMP, comprising TLR2 and
STING agonists, to an aP/alum vaccine generated respiratory TRM cells, mediating bacterial clearance from the
nasal mucosa. Our findings demonstrate that the failure of aP/alum vaccines to induce respiratory TRM cells, and
to confer protective immunity in the nose may be mediated in part by vaccine-induced IL-10. Adding a novel
adjuvant to the aP/alum vaccine reversed these deficits, enhancing induction of TRM cells that promote clearance
of B. pertussis from the nose.

P0104: “S. AUREUS INDUCED MEMORY ΓΔ T CELLS HAVE ALTERED CELLULAR
METABOLISM LEADING TO INCREASED EFFECTOR FUNCTION.”
Eóin C. O'Brien, Rachel M. McLoughlin.
Host Pathogen Interactions Group, Trinity College Dublin, Ireland.
Antibiotic resistant Staphylococcus aureus is an important problem globally. Recent vaccines have failed due to a
lack of cellular immunity, therefore, driving T cell mediated immunity has become a primary focus of research.
γδ T cells are a subset of T cells with both innate and adaptive characteristics. An important adaptive trait of these
cells is their ability to form a memory phenotype to previously encountered antigen which may allow them to be
a future vaccine target. We have previously shown that IL-17 producing memory Vγ6 γδ T cells develop in
response to infection with Staphylococcus aureus, and these cells mediate enhanced bacterial clearance. The
protective phenotype and mechanism of expansion of these memory Vγ6 cells has not been established. Here, we
show that peritoneal derived Vγ6 cells are located in the adipose tissue and rapidly upregulate resident memory
markers upon exposure to S. aureus. Using Seahorse analysis, we found that memory Vγ6 cells had increased
basal oxidative phosphorylation capacity. When convalescent mice were re-challenged with S. aureus, the tissue
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resident Vγ6 cells responded with a further increase in oxidative phosphorylation, and this was associated with
increasing glycolysis. Finally, we show that manipulation of the glycolytic pathway results in reduced IL-17
production by tissue resident memory γδ T cells which was associated with reduced bacterial clearance
emphasising the functional relevance of these pathways to effector function. Taken together, these data suggest
the potential for targeting immmunometabolic pathways in order to alter effector cell function in response to S.
aureus infection.

P0105: “MODULATION OF ALLERGIC IMMUNE RESPONSES BY HUMAN RESPIRATORY
TRACT BACTERIA.”
Alfie O'Sullivan, Stephen Lalor
School of Medicine, University College Dublin. School of Medicine, University College Dublin, Ireland.
Asthma is a chronic inflammatory disorder of the airways associated with airway hyper-responsiveness, leading
to bronchoconstriction and airflow obstruction. In patients with allergic asthma, exposure to inhaled allergens
leads to excessive activation of an inflammatory response in the lungs typically mediated by Type-2 immune
responses, IgE production and eosinophil recruitment. Increased burden of certain bacterial species, including the
Firmicutes Streptococcus pneumoniae and Staphylococcus aureus, have been associated with disease incidence
by next generation sequencing of bronchoalveolar lavage (BAL) and sputum samples from asthmatic patients.
Using a murine model of allergic airway inflammation (AAI), we have found that respiratory tract colonisation
with S. aureus ameliorates airway inflammation, including decreased Th2 cytokine responses and reduced
eosinophil accumulation in the bronchoalveolar space, compared to PBS-administered controls. This was
associated with increased expression of IFNγ and IL-10 in BAL fluid of colonised mice, but only enhanced
allergen-specific IFNγ responses by CD4 T cells from the lungs of colonised mice following re-stimulation ex
vivo. In vitro, we have found that exposure of innate immune cells to S. aureus and S. pneumoniae stimulates
elevated expression of the Th1-polarising cytokines IL-12p70 and IL-18, predominantly in macrophages. We
propose that discrete bacterial strains found to colonise the human asthmatic lung can stimulate alveolar
macrophages and skew the immune response to inhaled allergen towards an IFNγ-producing Th1-type response
that corrects Th2-driven inflammation and dampens the development of allergic asthma. We are currently
investigating this potential and associated mechanisms in co-culture studies in vitro.

P0106: “MOLLUSCUM CONTAGIOSUM VIRUS PROTEIN MC008 INHIBITS HUMAN NFΚB
ACTIVATION BY PREVENTING UBIQUITINATION OF NEMO.”
Thomas Phelan1, Mark A Little2, Darya A. Haas3, Andreas Pichlmair3, Andrew Bowie4, Gareth Brady1.
1. Trinity Health Kidney Centre, Trinity Translational Medicine Institute, Trinity College Dublin, St. James'
Hospital Campus, Dublin, Ireland. Electronic address: phelanth@tcd.ie & bradyg1@tcd.ie. Tel: 00353
860556265 2. Trinity Health Kidney Centre, Trinity Translational Medicine Institute, Trinity College Dublin, St.
James' Hospital Campus, Dublin, Ireland; Irish Centre for Vascular Biology, Trinity College Dublin, Dublin,
Ireland. Electronic address: mlittle@tcd.ie. 3. Max Plank Institute of Biochemistry, Martinsried, Germany. 4.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin,
Ireland.
Molluscum contagiosum virus (MCV) is a human adapted poxvirus that commonly causes mild infection
characterized by distinct, contagious, papular skin lesions. These lesions are notable for having little or no
inflammation associated with them, and they can persist for long periods without an apparent immune response
from the host. A major contributing factor to this lacklustre response is the array of potent immunosuppressive
genes that MCV possesses. These perturb the various pathways involved in innate immune sensing and
elimination of pathogens, many of which converge at common nodes. Here we report that the MCV protein
MC008 potently inhibits nuclear factor kappa B (NF-κB) through its interaction with the IκB kinase (IKK) subunit
NF-κB essential modulator (NEMO). MC008 binding to NEMO disrupts the interaction with ubiquitin molecules
which are required for NEMO activation and subsequent downstream signalling. By gaining an understanding of
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how this protein works to inhibit inflammatory signalling in humans, we aim to use these findings to design new
strategies for therapeutic intervention where this pathway is dysregulated in disease.

P0107: “INTEGRATED PROTEOMIC AND PAR-CLIP ANALYSIS OF HUMAN DEAD-BOX
PROTEIN 3 (DDX3X) IN THE CONTEXT OF A VIRAL INFECTION.”
Cathal Ryan, Yvette Höhn, Sanjay Gupta, Stefan Juranek, Markus Hafner , James Carolan, and Martina
Schröder.
Host-Pathogen Interaction Lab, Kathleen Lonsdale Institute for Human Health Research, Biology Department,
Maynooth University, Maynooth, Co. Kildare, Ireland Host-Pathogen Interaction Lab, Kathleen Lonsdale
Institute for Human Health Research, Biology Department, Maynooth University, Maynooth, Co. Kildare,
Ireland Biocentre, University of Wuerzburg, 97074 Wuerzburg, Germany Biocentre, University of Wuerzburg,
97074 Wuerzburg, Germany Laboratory of Muscle Stem Cells and Gene Regulation, National Institute for
Arthritis and Musculoskeletal and Skin Disease, National Institutes of Health, Bethesda, 20892 MD, USA.
Department of Biology, Maynooth University, Co. Kildare, Ireland Host-Pathogen Interaction Lab, Kathleen
Lonsdale Institute for Human Health Research, Biology Department, Maynooth University, Maynooth, Co.
Kildare, Ireland.
During viral infection, control over the host translation machinery is crucial. The virus requires synthesis of viral
proteins in order to replicate, whereas the host requires synthesis of anti-viral mediators to mount an effective
immune response. Hence, targeting translation is an attractive strategy for the development of broad-spectrum
antiviral therapies. DDX3X is an RNA helicase implicated in both translation regulation and anti-viral innate
immune signalling in the RIG-I/IFN-ß pathway. Although DDX3X is a known host factor which interacts with a
wide range of viruses, and it is known to be post-translationally modified in response to innate immune signalling,
it is unknown how DDX3X's translation regulation and immune signalling functions overlap during viral
infection. This project investigates how DDX3X remodels host mRNA translation in the virally-infected cell.
DDX3X mRNA targets were identified at the transcriptome level by performing PAR-CLIP, a technique which
crosslinks, immunoprecipitates and sequences DDX3X-bound cellular RNAs. This was performed on cells
infected and uninfected with Sendai Virus, a model RNA virus which strongly activates RIG-I, in order to reveal
changes in DDX3X binding patterns in response to infection. Furthermore, the effect of DDX3X knockdown and
Sendai Virus infection on the proteome was assessed using mass spectrometry. By integrating the PAR-CLIP and
proteomics datasets, the impact of DDX3-mediated translation regulation on the host cell response to infection
can be assessed.

P0108: “IMPAIRED TLR9 INDUCED TYPE I INTERFERON RESPONSES IN WOMEN WHO
SPONTANEOUSLY RESOLVED HEPATITIS C VIRUS INFECTION.”
Jamie Sugrue, Celine Posseme, Vincent Bondet, Darragh Duffy, Nollaig Bourke, Cliona O'Farrelly.
1. School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin,
Dublin, Ireland. 2. Translational Immunology Unit, Institut Pasteur, Paris, France. 3. Cytometry and
Biomarkers UTechS, CRT, Institut Pasteur, Paris, France 4. Discipline of Medical Gerontology, School of
Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Ireland. 5. School of Medicine,
Trinity College Dublin, Ireland.
Hepatitis C virus (HCV) infection results in rapid immune activation followed by a profound period of
immunosuppression. Spontaneous resolution (SR) occurs in approximately 30% of HCV infections. Features of
adaptive immunity underlying SR of infection have been well characterised; however the role of innate immunity
remains to be fully elucidated. We sought to examine the role of the whole blood innate immune response in
spontaneous clearance of HCV in women recruited from the anti-D cohort. We used whole blood ex vivo
stimulation, coupled with gene expression analysis and quantification of cytokine secretion by Luminex and
SIMOA. Following stimulation with ODN, a TLR9 ligand, we found that SRs had reduced upregulation of several
immune genes compared with women who had a sustained virological response (SVR) or those who resisted
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infection (exposed seronegative; ESN). To further interrogate this differential response, we used cytokine
signature scores, previously defined in a separate cohort of healthy individuals using the same assay system, and
found a reduced type I interferon (IFN-I) response in SRs compared with SVR and ESN donors. The signature
scores for IFN , TNFα and IL1β responses were similar in all groups. We also found reduced IFNα protein
production in response to ODN in SRs compared to SVRs. pDC counts were reduced in the SRs. These findings
point towards a decreased TLR9 mediated IFN-I response in women who spontaneously resolved HCV infection.
This phenotype could be the result of prior-HCV infection or reflect a phenotype which pre-dates HCV exposure
and contributed to spontaneous resolution..

P0109: “STAPHYLOCOCCUS AUREUS MANIPULATES THE ANTI-INFLAMMATORY
ADENOSINE RECEPTOR ADORA2A TO SUPPRESS HUMAN NEUTROPHIL EFFECTOR
FUNCTIONS AND FACILITATE ITS INTRACELLULAR SURVIVAL.”
Emilio G. Vozza, Rachel M. Mcloughlin.
Trinity College Dublin, Ireland.
Staphylococcus aureus is a major pathogen, and its treatment is complicated by increasing multi-drug resistance.
This bacterium’s propensity for intracellular survival presents a further challenge, with significant evidence
suggesting S. aureus can hijack phagocytes for host dissemination leading to worse clinical outcome. Host
pathways that facilitate intracellular survival in phagocytes remain unclear. To identify novel therapeutic targets
engaged by S. aureus to survive intracellularly within primary human neutrophils, multiplex gene expression
analysis was performed using the Nanostring nCounter platform and RNA isolated from neutrophils harboring
viable intracellular S. aureus. Pathway analysis revealed upregulation of multiple host pathways, the most
significantly being cytokine and growth factor signaling pathways. Among growth factor signaling associated
genes, the anti-inflammatory adenosine receptor, Adora2a (A2A) was significantly upregulated along with several
other genes related to A2A activation. A2A expression was confirmed to be significantly upregulated at the gene
and protein level in neutrophils harboring intracellular S. aureus, 1h & 3h post infection. Importantly treatment
with an Inhibitor of A2A, ZM 241385, significantly reduced intracellular survival of S. aureus within neutrophils
and was associated with enhanced ROS and myeloperoxidase expression. A2A inhibition also enhanced neutrophil
production of the pro-inflammatory cytokine IL-8 whilst limiting expression of the anti-inflammatory cytokine
IL-10. Taken together, our work suggests that S. aureus targets A2A signaling to enhance intracellular survival in
neutrophils by suppressing their effector functions and potentially skewing them towards a more antiinflammatory phenotype revealing a potential new therapeutic target to overcome the intracellular survival of S.
aureus.

P0110: “UNDERSTANDING INNATE IMMUNE RESPONSES DURING EARLY TUBERCULOSIS
INFECTION: A ROLE FOR YOUR FRIENDLY NEIGHBOURHOOD NEUTROPHIL?”
Murphy, D.M.#, Walsh, A.#, Stein, L., Cox, D.J., Brown, K., Basdeo, S.A., Keane, J.* and Phelan J.J.*.
Trinity College Dublin, Ireland.
Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains a global scourge causing ~1.5 million
deaths annually. Understanding innate immune responses during early TB infection could help pave the way for
more efficacious treatment options. While macrophages are considered the classic first line responders to TB,
other immune cells, including neutrophils, have recently been considered to play an important role during Mtb
infection. In fact, mycobacterial infections are more common in patients with defects in neutrophil function.
Therefore, finding ways to understand and target the macrophage-neutrophil axis during Mtb infection could have
great clinical benefit. We hypothesise that primary human macrophages infected with Mtb can alter adjacent
neutrophil effector function. PBMC were isolated from healthy blood donors to obtain human monocyte-derivedmacrophages (hMDMs). hMDMs were infected with Mtb for 24 hours and macrophage-conditioned medium
(MΦ-CM) collected. CD15+ human neutrophils were isolated from fresh human blood and treated with 20% MΦCM. Neutrophil effector functions, such as their ability to migrate, release cytokines and produce NETs, as well
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as their metabolic profiles were examined using several techniques including flow cytometry and Seahorse. We
demonstrate that MΦ-CM induces profound effects on healthy neutrophil function. Our data demonstrates that
MΦ-CM alters neutrophil bioenergetics and promotes neutrophil activation. Preliminary evidence also suggests
that MΦ-CM can reduce the migratory capacity and induce NET production. We are currently examining the effect
of MΦ-CM on neutrophil longevity, cytokine release and its ability to kill Mtb (Funding: The Irish Research
Council and The Royal City of Dublin Hospital Trust).

P0111: “OXIDANTS IN INTESTINAL HOST DEFENSE AND MICROBIOTA INTERACTION.”
Josie Ward1, Emily Stenke1 Ulla Knaus1.
1,School of Medicine, Conway Institute, University College Dublin, Dublin, Ireland
The NADPH oxidase NOX1, expressed in the epithelial barrier of the gastrointestinal tract, regulates signaling
pathways via superoxide generation. Inactivating NOX1 variants have been detected in pediatric inflammatory
bowel disease (IBD) patients, linking this oxidase to host defense, tissue repair, and gut homeostasis. Nox1
knockout mice do not show an overt chronic inflammatory phenotype without challenge, but modeling IBD in
mice is complex due to its generally multifactorial origin. Here we used genetically modified mice to dissect
Nox1’s intestinal functions in more detail, and focused on the ileum, an area that needs multiple layers of
antimicrobial protection due to the lack of a dense mucus layer. We hypothesized that oxidants in the terminal
ileum may act as a repellent against microbiota and pathogens. In vivo imaging of whole body and isolated organs
of various mouse strains in an IVIS platform together with the use of specific drugs visualized and identified
persistent peroxynitrite production in the terminal ileum of wildtype mice in homeostasis, which was abolished
in Nox1 knockout mice. Germ-free mice did not generate peroxynitrite and showed greatly decreased Nox1 and
nitric oxide synthase 2 (Nos2) expression levels, indicating that the expression of Nox1 and Nos2 are under control
of the microbiota. Analysis of SAMP/YitFc mice, the most relevant model of Crohn’s disease, demonstrated ageand inflammation-dependent loss of peroxynitrite that correlated with decreased Nox1 and Nos2 expression.
These studies reveal the importance of Nox1 dependent superoxide in responding to the microbiome and
maintaining a protective gut equilibrium.

P0112: “4-OCTYL ITACONATE REDUCES INFLUENZA A REPLICATION BY TARGETING THE
NUCLEAR EXPORT PROTEIN CRM1.”
Hauke J. Weiss, Pau Ribó-Molina, Susma Balasubramaniam, Stefan van Nieuwkoop, Leentje Persoons, Yunan
Zheng, Melanie Ruzek, Dirk Daelemans, Ron A. M. Fouchier, Bernadette G. van den Hoogen, Luke A.J.
O’Neill.
School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin
2, Ireland, Department Viroscience, Erasmus Medical Center, Rotterdam, 3015GE, The Netherlands,
Department Viroscience, Erasmus Medical Center, Rotterdam, 3015GE, The Netherlands, Department
Viroscience, Erasmus Medical Center, Rotterdam, 3015GE, The Netherlands, Laboratory of Virology and
Chemotherapy, Department of Microbiology, Immunology and Transplantation, Rega Institute, KU Leuven,
3000 Leuven, Belgium, AbbVie, Bioresearch Center, 100 Research Drive, Worcester, MA 01608, USA, AbbVie,
Bioresearch Center, 100 Research Drive, Worcester, MA 01608, USA, Department Viroscience, Erasmus
Medical Center, Rotterdam, 3015GE, The Netherlands, Department Viroscience, Erasmus Medical Center,
Rotterdam, 3015GE, The Netherlands, School of Biochemistry and Immunology, Trinity Biomedical Sciences
Institute, Trinity College Dublin, Dublin 2, Ireland.
In recent years, and especially since the outbreak of the Severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) pandemic, the cell permeable itaconate derivative 4-Octyl itaconate (4-OI) has gained traction as a
potential antiviral agent. Here, we demonstrated that 4-OI inhibits replication of multiple influenza A viruses
(IAV) by restricting nuclear export of viral ribonucleoproteins (vRNPs), a key step in the IAV replication cycle.
This nuclear retention is achieved by deactivation and subsequent degradation of the host cell Chromosomal
Maintenance 1 protein (CRM1), also known as Exportin 1 (XPO1), a protein exploited by IAV during replication.
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4-OI-mediated inactivation of CRM1 resulted in accumulation of the IAV nucleoprotein (NP), as well as the
natural CRM1 cargos p53 and p65, in the nucleus in treated cells. Further investigation of the mechanism through
which 4-OI acts on CRM1 revealed that 4-OI modified a key cysteine in the cargo binding pocket of CRM1 at
position 528 through an alkylation reaction called 2,3-dicarboxypropylation. Alkylation of this cysteine by the
antiviral compound leptomycin B (LMB) or other selective inhibitors of nuclear export (SINEs), has been shown
to deactivate CRM1. Using a cell line in which the cysteine at position 528 in CRM1 protein was substituted by
a serine, demonstrated that modification of this residue was indeed the cause for the observed inhibitory effect
induced by 4-OI on CRM1 function. Overall, this study demonstrated a mechanism through which 4-OI directly
interferes with the replication cycle of CRM1-dependent viruses, which contributes to understanding of the
antiviral properties of this multifaceted immuno-metabolite.

BARRIER IMMUNITY
P0113: “DIETARY FATS REGULATE EXPRESSION OF IL17A AND IL17F ON INTESTINAL ΓΔ-T
CELLS.”
Martin Brennan1, Frances Smith1, Aaron Douglas1, Claire McIntyre2, Lydia Lynch1,2.
1 Trinity Biomedical Science Institute, Trinity College Dublin, Dublin, Ireland; 2 Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, USA.
The cytokines IL-17A and IL-17F share 50% amino-acid identity, can bind the same heterodimer receptor complex
and are both produced by γδ-T cells. Due to their similarity, much of the research has focused primarily on the
role of IL-17A in host defence against bacterial infection, pathogenicity in inflammation and autoimmunity.
However, emerging evidence suggests distinct functions for the two cytokines in IBD pathology, opening the door
for further research into IL-17F. Our work aims to understand the metabolic regulation of the two cytokines in γδT cells. Given the important role the gut plays in processing lipids of high-fat diets (HFD), and the high frequency
of γδ-T cells in the gut, we examined the effects of different HFDs from animal and plant sources on IL-17A and
IL-17F expression in γδT cells in the immune compartments of the gut. We observed that a typical PMAionomycin stimulation leads to the production of IL-17A over IL-17F, whereas cytokine stimulation (IL-1β and
IL-23) results in more IL-17F production. Butter and palm based HFDs increased IL-17A (PMA stim) and IL-17F
(cytokine stim) in small intestine intraepithelial γδ-T cells. However, in the colon, lard increased IL-17A
production under a PMA stimulation, whereas butter and palm increased IL-17F under a cytokine stimulation.
This study confirms a role for HFDs in promoting inflammatory signals and suggests an important role for
different fat sources in regulating IL-17A and IL-17F expression in intestinal γδ-T cells.

P0114: “IL-18 DRIVES WOUND HEALING AND PROMOTES BASAL PHENOTYPE IN HACAT
KERATINOCYTES.”
Lucia Celkova 1,2, David Noone 1,2, Kiva Brennan 1,2, Alan Irvine 2,3, Sarah Doyle 1,2.
1 Trinity College Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland 2 Department of Clinical
Medicine, School of Medicine, Trinity College Dublin, Dublin, Ireland 3 Paediatric Dermatology, Children's
Health Ireland at Crumlin, Dublin, Ireland.
Atopic dermatitis (AD, also called eczema) is the most common chronic inflammatory condition of the skin in
children in developed countries. It is associated with epidermal barrier dysfunction and increased transepidermal
water loss (TEWL), leading to skin dryness and itchiness. While IL-18 has been well documented to exacerbate
disease severity, there is a lack of mechanistic data on the role of IL-18 in increasing TEWL and driving AD
progression. Epidermal keratinocytes (KCs) are highly organised and stratified into several layers, each
characterised by the expression of specific KC differentiation markers. To mimic this in vitro, we established a
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HaCaT cell culture model, where KCs differentiate as a result of increasing cell density, based on previously
published reports. Then, we used this model to study the effect of IL-18 on tight junction (TJ) and aquaporin
(AQP) gene expression, in both recently proliferated and differentiated KCs. We examined how IL-18 affects
wound healing in a series of scratch assays and evaluated the expression of KC differentiation markers following
IL-18 treatment. We showed that while IL-18 decreased expression of TJ gene claudin-1 (CLDN1), it increased
expression of AQP3. In line with the role of AQP3 in cell proliferation and migration, IL-18 was found to increase
the rate of wound closure. In addition, as differentiated KCs do not have a migratory phenotype, we detected
increased expression in response to IL-18 of a KC marker keratin-5 (KRT5) characteristic of basal undifferentiated
and proliferating KCs.

P0115: “CHARACTERISING MARKERS OF TERMINAL DIFFERENTIATION IN THE
OESOPHAGEAL EPITHELIUM.”
Louise Crowe, Taylor M Benson, Gary E Markey, Joanne C Masterson
Allergy, Inflammation and Remodeling Research Laboratory, Human Health Research Institute, Department of
Biology, Maynooth University, Maynooth, Co. Kildare, Ireland, Allergy, Inflammation and Remodeling Research
Laboratory, Human Health Research Institute, Department of Biology, Maynooth University, Maynooth, Co.
Kildare, Ireland, Allergy, Inflammation and Remodeling Research Laboratory, Human Health Research
Institute, Department of Biology, Maynooth University, Maynooth, Co. Kildare, Ireland, Allergy, Inflammation
and Remodeling Research Laboratory, Human Health Research Institute, Department of Biology, Maynooth
University, Maynooth, Co. Kildare, Ireland / Gastrointestinal Eosinophilic Diseases Program, Department of
Pediatrics, University of Colorado School of Medicine; Digestive Health Institute, Children’s Hospital
Colorado, USA..
In Eosinophilic Oesophagitis (EoE), allergic inflammation in the oesophageal epithelium results in attenuated
terminal differentiation, and subsequent barrier defects. While barrier dysregulation is a hallmark of many allergic
diseases, the underlying mechanisms are not fully understood. The ability to robustly quantify barrier formation
as a product of epithelial differentiation in the face of inflammation is pertinent. We sought to characterise the
structural marker of skin differentiation involucrin (IVL), as well as several other molecules of the epidermal
differentiation complex (EDC) for their suitability as markers of terminal differentiation in oesophageal epithelial
cells (EPCs). Treatment of EPCs with a high extracellular calcium concentration (1.8mM; HighCa2+) induces a
differentiated phenotype, however, IVL protein expression was unchanged in HighCa2+ versus LowCa2+
(0.09mM) control submerged cultures. In a physiologically relevant 3D air liquid interface model (ALI),
HighCa2+ concentrations elicit increased barrier formation over time as exhibited by TEER (1.76 Fold, P<0.001),
increased expression of IVL (15.4 Fold, P<0.05), and a subset of other EDC genes SPRR2A (36 Fold, P<0.0001),
SPRR2C (11.1 Fold, P<0.01) and S100A12 (14.7 Fold, P<0.01). IVL expression was also found to increase over
time in a mouse oesophageal organoid model. These results demonstrate that, although routinely used as a marker
of terminal differentiation, IVL was unchanged in submerged calcium mediated differentiation models and
requires 3D culture. Future analysis will explore EDC genes in submerged cultures for their suitability as terminal
differentiation markers in vitro and examine their patterns of expression in the presence of inflammatory stimuli
such as those in EoE.

P0116: “SEALING THE MICRO GAPS: THE MIR-155-5P/HIF-1Α AXIS & BARRIER FUNCTION IN
EOSINOPHILIC OESOPHAGITIS.”
Gary E Markey1, Calies Menard-Katcher2, Eóin N McNamee3, Joanne C Masterson1,2.
1 Allergy, Inflammation & Remodelling Research Laboratory, Department of Biology Kathleen Lonsdale
Institute for Human Health Research, Maynooth University, Ireland 2 Digestive Health Institute, Department of
Pediatrics, Mucosal Inflammation Program, University of Colorado School of Medicine, Aurora, Colorado. 3
Mucosal Immunology Research Laboratory, Department of Biology, Kathleen Lonsdale Institute for Human
Health Research, Maynooth University, Maynooth, County Kildare, Ireland.
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Attenuated HIF-1α contributes to barrier dysfunction in the chronic allergic disease EoE. We sought to identify
the regulatory mechanisms behind this and hypothesised that miR-155-5p regulates HIF-1α and more globally
epithelial differentiation/barrier function in EoE. miR-155-5p is significantly increased in EoE patients (in-situ
hybridization), with miR-155-5p most abundant in undifferentiated basal cells. Oesophageal epithelial cells
(EPC2-hTERT) cultured in chronic hypoxia (1% O2; 72hrs) mimicking inflammatory hypoxia in EoE showed
elevated miR-155-5p, which was inversely correlated with HIF-1α suppression. A miR-155-5p stably
overexpressing cell line (miR-155-OE) also confirmed this relationship, displaying decreased in HIF-1α. To
examine the consequences of elevated epithelial miR-155-5p, RNASeq and proteomics data from active-EoE
patients, HIF-1α knock-down-EPCs and L2-IL-5OXA EoE-mice were assessed, identifying 61 (HIF-1αD), 70
(EoE patients) and 20 (L2-IL5OXA) mir-155 target genes (Mienturnet). GO based pathway enrichment analysis
highlighted multiple processes relating to epithelial barrier/differentiation as amongst the most significantly
altered. Differentiation/barrier was investigated using the physiologically relevant 3D-Air-Liquid-Interface(ALI)
EPC cultures, where miR-155-5p was most elevated in undifferentiated cells and decreased by Day 11
(differentiated). Conversely, HIF-1α mRNA was only increased in terminally differentiated Day 11-ALI, along
with the tight-junction molecule CLDN1. MiR-155-OE-ALI cultures showed a functionally deficient barrier
alongside decreased CLDN-1. Together, this data supports the relationship between elevated miR-155 and
decreased epithelial barrier/differentiation in the context of EoE, proposing miR-155-5p as a likely therapeutic
target.

P0117: “A NEUTROPHIL - TH17 AXIS SHAPES INTESTINAL TERTIARY LYMPHOID
STRUCTURE RESPONSIVENESS TO COMMENSALS AND DEFECTIVE IGA EXPRESSION IN
EXPERIMENTAL CROHN’S DISEASE.”
Owen Jensen1,2, Aaron Mauner1,2, Marisol Veny5, Tom T. Nguyen1, 5, Paul Jedlicka3, Joanne C. Masterson4,
5, 8,, Edwin F. de Zoeten1, 5, Glenn T. Furuta1, 4, 5, Carl F. Ware6, Jesús Rivera-Nieves7, Eόin N. McNamee9
1Mucosal Inflammation Program, 2Department of Anesthesiology, 3Department of Pathology, School of
Medicine, University of Colorado - Anschutz Medical Campus, Aurora, CO, USA. 4Gastrointestinal
Eosinophilic Disease Program, 5Section of Pediatric Gastroenterology, Hepatology and Nutrition, Digestive
Health Institute, Children's Hospital Colorado, Aurora CO, USA. 6Infectious and Inflammatory Disease
Research Center, Sanford Burnham Prebys Medical Discovery Institute, La Jolla, California, USA.
7Inflammatory Bowel Disease Center, Division of Gastroenterology, University of California San Diego and San
Diego VAMC, USA. 8Allergy, Inflammation & Remodeling laboratory, 9Mucosal Immunology Research
Laboratory, Kathleen Lonsdale Institute for Human Health Research, Department of Biology, Maynooth
University, Co Kildare, Ireland.
Gut associated lymphoid tissues (GALT) are the sentinels of the enteric immune system and guard the host from
an ever-present microbial offensive. However, during periods of chronic inflammation on the background of failed
immunoregulation, such as with Crohn’s diseases (CD), the development of Tertiary Lymphoid Structures (TLS)
is a consistent pathological hallmark. To date, the signals that initiate TLS development or their function during
intestinal pathophysiology remains incompletely defined. Using a transgenic mouse model of CD-like intestinal
pathology (TNFdeltaARE), we demonstrate that TLS appear during the chronic phase of disease. These follicles
contain B cell clusters with active germinal centers, follicular dendritic cell networks, dendritic cells and CD4+
helper T cells. Laser-capture micro-dissection, antibody-blocking experiments and genetic studies reveal a major
role for Lymphotoxin-β receptor (LTBR) signalling and its downstream lymphoid chemokines in maintaining TLS
architecture. Surprisingly, while antibody blockade of LTBR signalling dissociated TLS, it failed to alter the levels
of IgA. Instead, TLS appearance coincides with a loss of Paneth cell antimicrobial responses in the epithelial stem
cell niche (alpha-defensins and lysozyme). This correlates with a microbial dysbiosis and increased production of
IgA. 16s and IgA-sequencing identified defective IgA binding to dysbiotic commensals in the TNFdeltaARE mice.
Lastly, immunoblockade studies revealed a critical role of neutrophils in constraining Paneth cell anti-microbial
responses, TLS size, IgA and CD4+ T cell-derived IL-17 and IL-21. Thus, the development of intestinal TLS
heralds the onset of chronic intestinal inflammation and loss of immunoregulation in experimental Crohn’s
disease.
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P0118: “THE MECHANISTIC IMPACT OF MIR-21 ON INTERCELLULAR JUNCTIONS AND
SUSCEPTIBILITY TO INTESTINAL INFLAMMATION.”
Kevin Mercurio, Sinéad Corr.
Department of Microbiology, Moyne Institute of Preventive Medicine, Trinity College Dublin, Ireland; APC
Microbiome Ireland, University College Cork, Ireland.
Inflammatory bowel disease (IBD) is an autoimmune disease of chronic inflammation along the gastrointestinal
(GI) tract. In the gut, intestinal epithelial cells (IECs) react to changes in the gut environment which typically
impact the abundance of gut microbes, thus affecting gut permeability via intercellular junctions, mucus layer
amelioration, and enhancing host defenses via synthesis of antimicrobial peptides. These tactics can be regulated
by microRNAs, short nucleotides that bind to target mRNA and impact protein synthesis. Of focus to this project
is microRNA-21 (miR-21), an oncomiR that is highly upregulated in IBD and has previously been shown to target
epithelial tight junctions like occludin and Zo-1 thereby increasing epithelial barrier permeability. However, the
molecular mechanisms underlying this phenotype extending from barrier permeability via intercellular junctions
remain inconclusive. We show that both basal and dextran sulfate sodium (DSS)-inflamed colonic tissue from
constitutive knockout mice (miR-21-/-) have greater expression levels of several tight junctions (Cldn3, Cldn4,
Cldn7, Cldn15, Zo-3) and adherence junctions (Cdh1) compared to wild type controls. Additionally, these were
upregulated in other murine intestinal regions, and TNF-induced upregulation of miR-21 in Caco-2 cells
associated with a downregulation of these junctional genes. Importantly, this comparison will determine the
impact of miR-21 expression on the gut barrier through regulating junctional complexes and the development of
inflammation.

P0119: “CHARACTERISING THE POTENTIAL THERAPEUTIC EFFECTS OF INDANE DIMERS
AGAINST CHRONIC GUT INFLAMMATION.”
Kate Sheehan, Dr. Helen Sheridan, Dr. Sinéad C. Corr.
Department of Microbiology, Moyne Institute of Preventative Medicine, School of Genetics and Microbiology,
Trinity College Dublin, Dublin, Ireland APC Microbiome Ireland, University College Cork, Cork, Ireland.
Background: Previous research has optimised a compound known as PH46A and its enantiomer PH45 from an
indane scaffold used within traditional Taiwanese medicine. The anti-inflammatory properties of PH46A against
IBD have been identified however the underlying mechanism for this effect is as yet undetermined. Here we
investigated the anti-inflammatory nature of Indane dimers within an in vitro setting, assessing impact
inflammatory responses in epithelial and macrophage cell lines. Methods: Using the Alamar blue assay we first
assessed the effect of pre-treatment with indanes on cell viability in both a Caco2 cell line and murine
macrophages. Pre-treatment of the Raw Blue reporter cell line with indanes prior to exposure to TNF-α was used
to assess any manipulation of the NF-κB pathway. Furthermore, gene expression of signalling components
involved in the TNF-α - NFkB pathway were investigated through qRT-PCR in response to pre-treatments. Finally,
the Griess assay was performed to assess manipulation of nitric oxide levels. Results: Following incubation with
both PH46A and PH45, an increase in cell viability was observed. Treatment also attenuated NFkB activation in
response to TNF-α. Furthermore, this was accompanied by downregulation of expression of elements involved in
TNF-α signalling pathways. In addition, pre-treatment with indanes led to reduced nitric oxide levels. Conclusion:
PH46A and PH45 are capable of exerting an anti-inflammatory effect on immune cells through interference with
nitric oxide production and the TNF-α - NFκB pathway. These findings reinforce prior observations of an antiinflammatory potential for indane dimers in the treatment of IBD.
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P0120: “CASPASE-8 BLOCKADE ATTENUATES NSAID INDUCE COLITIS AND CELL DEATH
VIA NLRP3 INFLAMMASOME AND NF-ΚB ACTIVATION.”
Raminder Singh1,2, Valerio Rossini1, Stephen R. Stockdale1, Lorraine A. Draper1, Colin Hill1,4, Ken
Nally1,3, Fergus Shanahan1, Stefan Andersson-Engels5,6, Silvia Melgar1.
1APC Microbiome Ireland, University College Cork, Cork, Ireland 2Department of Medicine, School of
Medicine, University College Cork, Cork, Ireland 3School of Biochemistry and Cell Biology, University College
Cork, Cork, Ireland 4School of Microbiology, University College Cork, Cork, Ireland 5Irish Photonics
Integration Centre, Tyndall National Institute, Cork, Ireland 6Department of Physics, University College Cork,
Cork, Ireland.
Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are believed to exacerbate inflammation in
patients with inflammatory bowel disease (IBD). Recent studies indicate the gut microbiota might play a role in
NSAID-promoted inflammation. However, mechanism(s) underpinning NSAID-induced inflammation are not
fully understood. In this study, using the piroxicam-accelerated model of colitis (PAC), we examined the
mechanism regulating NSAID induce inflammation. Methods: To establish whether microbiota play a role in PAC,
IL-10-/- mice treated with streptomycin for 24hrs followed by feeding 100 ppm piroxicam for 9 days and 5 days
of regular chow. In the inhibitor study, mice were injected intra-peritoneally with the caspase-8 inhibitor, Z-IETDFMK, at 10mg/kg every other day. Colon tissue was collected on day 14 for analysis on inflammation and cell
death markers by qRT-PCR, MSD, western blot. Faecal samples were collected at different time-points for 16S
rRNA gene sequencing. Results: A significantly higher expression of colonic inflammatory markers and reduced
expression of epithelial barrier proteins were found in piroxicam-mice, which was independent of microbiota. An
activation of NLRP3 inflammasome, Caspase-8, and pro-apoptotic markers (cleaved caspase 3 and PARP) was
associated with piroxicam-induced inflammation. Inhibition of caspase-8 ameliorated NSAID-provoked
inflammation and apoptosis by preventing mitochondrial damage, cleaved capsae-3 and PARP and
downregulating NLRP3 activation via inhibiting NF-κB signalling. Conclusions: Our data provide evidence on
how the NSAID can promote intestinal inflammation by activating caspase-8, NLRP3 inflammasome and NF-κB,
resulting in induction of apoptosis. The data suggest that targeting Caspase-8 could be a potential therapeutic
strategy for IBD patients with NSAID-worsened inflammation.

P0121: “A2B ADENOSINE RECEPTOR DEFICIENCY AMELIORATES CHRONIC MURINE
CROHN’S-LIKE-ILEITIS.”
Mariya Stepanova(1), Lauren O’Connell (1), Kristine E. Olli (2), Cinthia L. Wilkinson (3), Colm B. Collins (3,
4), Paul Jedlicka (5), Carol M. Aherne (1,2).
1 (1) School of Medicine, Conway Institute of Biomolecular and Biomedical Science, University College
Dublin, Ireland, (2) Department of Anesthesiology, University of Colorado School of Medicine, Aurora, CO
80045,USA. (3) Section of Pediatrics, Department of Pediatrics, Division of Gastroenterology, Hepatology and
Nutrition, Digestive Health Institute, Children’s Hospital Colorado, Aurora, CO 80045, USA. (4) School of
Biomolecular and Biomedical Science, Conway Institute of Biomolecular and Biomedical Science, University
College Dublin, Ireland. (5) Department of Pathology, University of Colorado School of Medicine, Aurora, CO
80045, USA.
Background: Activation of the A2B adenosine receptor (Adora2b) has been shown to protect the epithelial barrier
in acute murine colitis. Crohn’s Disease (CD) is associated with chronic inflammation and damage of the small
intestine, most often the ileum. To date the role, if any, of the A2B adenosine receptor in the small intestine and
in CD is unknown. Method: The TNFΔARE model of Crohn’s-like ileitis was used to investigate a possible role
for A2B in small intestinal inflammation. TNFΔARE mice develop discontinuous, transmural inflammation in the
distal ileum that progresses with age and is a CD4 T-cell driven model representative of the chronic inflammation
observed in CD. Whole body A2B adenosine receptor deficient (Adora2b -/-) mice were crossed on to the
TNFΔARE background to generate TNFΔARE mice deficient in the A2B adenosine receptor (Adora2b -//TNFΔARE +/-). Results: During chronic inflammation, Adora2b -/-/TNFΔARE +/- mice exhibited reduced
histological scores for active inflammation, chronic inflammation, and degree of tissue damage (approximately
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25%) compared to wildtype TNFΔARE mice. This was accompanied by an approximately 50% reduction in live
cell counts in the ileum of Adora2b -/-/TNFΔARE +/- mice compared to wildtype TNFΔARE mice with a
corresponding reduction in pro-inflammatory mediators CXCL1 and IL-1β. Conclusions: Our findings
demonstrate that sustained loss of A2B adenosine receptor expression improves the outcome of chronic small
intestinal inflammation in a CD4 T-cell driven model.

P0122: “INVESTIGATING THE PROTECTIVE IMPACT OF THE MIR-21 DEPLETED
MICROBIOME ON THE INTESTINAL BARRIER.”
Sarah Stiegeler, Miruna A. Iancu, Sinéad C. Corr.
Department of Microbiology, Moyne Institute of Preventative Medicine, School of Genetics and Microbiology,
Trinity College Dublin, Dublin, Ireland, Department of Microbiology, Moyne Institute of Preventative Medicine,
School of Genetics and Microbiology, Trinity College Dublin, Dublin, Ireland, Department of Microbiology,
Moyne Institute of Preventative Medicine, School of Genetics and Microbiology, Trinity College Dublin, Dublin,
Ireland, APC Microbiome Ireland, University College Cork, Cork, Ireland,.
The importance of microRNAs (miRNAs) and the resulting consequences of altered expression patterns of
miRNAs to human health have been well recognised in the past. An upregulation of microRNA-21 (miR-21) is,
amongst others, associated with inflammatory bowel disease (IBD). Our group previously demonstrated that loss
of miR-21 confers protection against DSS-induced colitis in mice, in part mediated by beneficial changes to the
microbiome. Here we investigate further, the mechanism underlying this protective effect. Colonic tissue from
miR-21-deficient mice displays increased expression of key mucin genes including muc2, muc3 and muc13
compared to WT tissue. Using an in vitro Caco-2 epithelial model, treatment with cecal filtrates from miR-21-/increases expression of mucins and key enzymes for mucin maturation, compared to WT-treated controls. Our
data suggest that increased mucin and antimicrobial peptides expression enhances intestinal barrier integrity and
reduced susceptibility to inflammation.
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